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Abstract 
Measuring Teacher Efficacy with the Pennsylvania Value-Added Assessment System 
Naomi Bowen, Ed.D. 
Drexel University, May 2017 
Chairperson: Mary Jo Grdina 
 The purpose of this research was to determine if the Pennsylvania Value-Added 
Assessment System Average Growth Index (PVAAS AGI) scores, derived from standardized 
tests and calculated for Pennsylvania schools, provide a valid and reliable assessment of teacher 
effectiveness, as these scores are currently used to derive 15% of the annual effectiveness rating 
assigned to PVAAS eligible mathematics and English language arts teachers. The research also 
sought to determine if teacher perceptions indicate that the validity and reliability of the PVAAS 
AGI score included in the Classroom Rating Tool is important. The PVAAS AGI scores, average 
Normal Curve Equivalent (NCE) scores, and demographic data from 260 Pennsylvania middle 
schools serving grades six through eight were utilized to determine the extent to which PVAAS 
AGI scores assigned to a school change statistically over time and if there is a relationship 
between the PVAAS AGI in mathematics or English language arts for each school and the 
percentage of economically disadvantaged, learning disabled, English language learners, and 
minorities attending the school. A Likert scale survey of twenty PVAAS eligible teachers of 
mathematics and English language arts employed in two middle schools serving grades six 
through eight in the same district yielded information regarding teacher perceptions. Results of 
this study indicated that the mean gains for PVAAS AGI scores significantly decreased from 
2013 to 2016 for all schools, regardless of achievement level, in both mathematics and English 
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language arts. The demographic variables analyzed did not impact PVAAS AGI scores for 
schools. Teacher morale was significantly negatively impacted by the inclusion of PVAAS AGI 
scores in the Classroom Rating Tool, the Pennsylvania mandated rubric utilized to measure 
teacher effectiveness. Additionally, teachers indicated that they believe important decisions such 
as changes to instructional practices and scheduling are made based on PVAAS AGI, even 
though teachers do not understand how it is calculated or trust the validity of PVAAS AGI 
scores. The literature review surfaced concerns regarding how the average NCE scores are 
treated in the PVAAS statistical model, as certain treatment of these scores could potentially 
force invalid results. The literature review also revealed that the Data Recognition Corporation 
(DRC), the company that designs the standardized tests from which the data utilized in the 
PVAAS statistical model is derived, has warned that scores at the maximum and the minimum 
end of the scale may not be accurate due to the design of their test. This is a matter of interest 
due to the fact that the SAS Institute claims that the tests utilized by their model must be able to 
measure the performance of students at the lowest and highest ends of the achievement spectrum, 
begging the question of whether it is even possible for the PVAAS model to accurately 
determine student growth. Finally, discrepancies in the reported grade levels for schools were 
found on the state data reporting site.  
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CHAPTER 1: Introduction to the Research 
Historically, teacher effectiveness has been determined via classroom observation. In 
Pennsylvania, a rubric developed by Charlotte Danielson was adopted for administrators to 
utilize when rating observed teacher practices (Danielson, 2013). Over time, research studies 
have called into question the consistency and accuracy with which classroom observation rubrics 
can be utilized to measure teacher effectiveness. Recent research shows that classroom 
observation is a poor predictor of student performance (Cantrell & Kane, 2013). National policy 
changes over the past decade have resulted in shifting methodologies used for rating teacher 
effectiveness in Pennsylvania, as Pennsylvania attempted to attain consistency and accuracy in 
rating teacher effectiveness. 
The passing of the No Child Left Behind Act (NCLB) in 2001 ignited a greater interest in 
student outcomes, causing states to recognize a need for ensuring that teachers produce positive 
student outcomes. The Pennsylvania Department of Education (PDE) implemented the Adequate 
Yearly Progress (AYP) system to measure the effectiveness of schools instructing student 
bodies, as well as specific subgroups, such as students in special education with individualized 
education plans (IEP), economically disadvantaged (ED), English as a second language learners 
(LEP), and minority groups (Pennsylvania Department of Education, 2012). In an attempt to 
meet the requirements of AYP, schools across Pennsylvania implemented data-driven 
instruction, a methodology through which student scores on the Pennsylvania State System of 
Assessment (PSSA) criterion referenced tests and the percentage of students scoring proficient or 
above for a given teacher, building, or school district were analyzed and used to make 
instructional decisions (Pennsylvania Department of Education, 2007). However, student 
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performance did not yet factor into teacher effectiveness ratings and administrators continued to 
use classroom observation as the primary method for rating teacher effectiveness. 
In 2012, the U.S. Department of Education began allowing states to request and receive 
waivers from the No Child Left Behind Act requirements under the condition, among others, that 
they integrate student achievement data into each teacher’s effectiveness rating.  In 2013, 
Pennsylvania joined the ranks of states approved for the ESEA waiver (Duncan, 2013). 
However, faced with the struggle to attain proficiency for 100% of its students, as had been 
required by NCLB, Pennsylvania adopted a new method for determining student achievement to 
comply with the ESEA waiver. This method used a statistical algorithm, also known as a value-
added model (VAM), to measure growth from one standardized test to the next using normal 
curve equivalent scores derived from the PSSA, Pennsylvania’s standardized criterion referenced 
reading and mathematics assessments. The Pennsylvania Value-Added Assessment System 
(PVAAS) became the new system through which the state of Pennsylvania utilized their VAM to 
calculate and report measures of student growth and to calculate the Average Growth Index, a 
measure of student growth across grade levels for a given teacher, building and district 
(Pennsylvania Department of Education, 2014).  
The VAM utilized in the PVAAS system was purchased from the SAS Institute. The SAS 
Institute named the system utilizing their VAM the Education Value-Added Assessment System 
(EVAAS) (SAS Institute, 2014). The VAM utilized in EVAAS was originally developed by Dr. 
William Sanders, a professor who worked in the field of agricultural genetics at the University of 
Tennessee in the 1980s (University of Pennsylvania, 2004). When the EVAAS model was 
adopted by Pennsylvania it became known as the Pennsylvania Value-Added Assessment 
System (PVAAS). The PVAAS model specifically incorporates multiple years of student data to 
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predict future normal curve equivalent scores on the state standardized tests by using normal 
curve equivalent scores from standardized tests in previous years. There are many types of 
VAMS, some taking into account student, teacher, or building variables (Wiley, 2006). Although 
possible, the PVAAS model does not take into account any variables, including demographics, 
developmental stages, English language proficiency, and class size (Commonwealth of 
Pennsylvania, 2015). The SAS Institute and Pennsylvania Department of Education argue that it 
is not necessary for PVAAS to take into account any variables because students are measured 
against their own normal curve equivalent score, thereby negating the need to account for 
variables (PDE Statewide Team, 2014). Independent researchers argue that this methodology 
does not negate the need to account for variables (Amrein-Beardsley, 2008). Therefore, a debate 
brews over the accuracy of utilizing the PVAAS system to measure teacher effectiveness in 
Pennsylvania. 
Despite uncertainty regarding the accuracy of utilizing the PVAAS model, Pennsylvania 
has employed the model within its Classroom Rating Tool, a new system for measuring teacher 
effectiveness. On the Classroom Rating Tool, 50% of a teacher’s score is derived from classroom 
observation and 15% is derived from a statistical method that involves calculating the change in 
students’ growth scores of the given teacher’s students. This is called the PVAAS Average 
Growth Index (AGI). Another 15% is derived from the PVAAS AGI for the entire school 
building and 20% is derived from elective data using Student Learning Objectives (SLO) which 
are developed and measured by each teacher (Research for Action, 2013). Figure 1 shows 
Section C of the Classroom Rating Tool utilized by the Pennsylvania Department of Education to 
measure teacher efficacy. The Building Level Rating in Section C is derived from the PVAAS 
AGI calculated for the building and comprises 15% of the teacher’s overall rating and the 
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Teacher Level Rating in Section C is derived from the PVAAS AGI calculated for the teacher 
and also comprises 15% of the teacher’s overall rating. Thirty percent of each teacher’s rating is 
derived from a PVAAS AGI calculation. Although both are referred to as the PVAAS Average 
Growth index, it is important to note that the statistical algorithms utilized to calculate the 
Building Level Rating and Teacher Specific Rating are different. 
 
Statement of the Problem 
Pennsylvania is currently utilizing a method for rating teacher effectiveness that may be 
inaccurate. The SAS Institute states that their EVAAS model, adopted by PDE and called 
PVAAS, to measure teacher effectiveness, does not need to account for variables such as student 
demographics, resources, and funding. National research has brought attention to the possibility 
that VAMs which do not account for variables in education may skew data (Amrein-Beardsley, 
2008). If this is the case, an inaccurate measure of teacher effectiveness is being utilized to 
Figure 1: Portion of Pennsylvania Department of Education Classroom Rating Tool. 
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measure the efficacy of teachers in Pennsylvania. Furthermore, if schools are using inaccurate 
data to make staffing, scheduling, and programming decisions, this could result in negative 
outcomes for students. 
The PVAAS model assumes that students should grow at a steady rate over time. 
However, it is now common knowledge that different students learn at different rates throughout 
different stages of their development and that growth does not progress at a linear rate (UNICEF, 
n.d.). Additionally, language acquisition occurs more quickly at younger ages. Younger English 
language learners may be able to acquire the English language more quickly than older English 
language learners (Phillips, 2002), giving them an advantage when growth scores are calculated. 
In Pennsylvania, school funding varies based on the number of economically disadvantaged 
students and special education students that a school district and school building serves.  
In addition to potential variation in PVAAS AGI calculations as a direct result of the 
demographic factors, changes in funding as a result of these factors could also impact the 
PVAAS AGI. The data utilized in this study was obtained when schools were operating under 
the provisions of ESEA, which outlines in Title 1, the qualifications for receiving additional 
funding for economically disadvantaged students (U.S. Department of Education, 2015).  States 
also factor the number of economically disadvantaged students and the number of students who 
speak English as a second language when calculating the amount of money dispersed across 
school districts (Basic Education Funding Commission, 2016). Other factors, such as median 
household income and the tax capacity index are also calculated into this formula, causing the 
amount of money allocated per student in each Pennsylvania school district to be different (Basic 
Education Funding Commission, 2016). Similarly, schools receive additional federal and state 
funding to provide services to students requiring special education (Pennsylvania Association of 
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School Business Officials, 2015). Schools are required to report the number of students 
considered economically disadvantaged and the number of students requiring special education 
on an annual basis (Pennsylvania Department of Education, 2016). These funding differences 
can potentially influence class size, the frequency of services, and the ratio of support personnel 
to students, as local school boards and administrators in Pennsylvania have some freedom with 
how they distribute funds to the students requiring support. Research has validated these 
concerns with the use of the PVAAS model including: a VAMs failure to account for class size, 
lack of random sampling of students, difficulty for students receiving high normal curve 
equivalent scores to make the same amount of growth as students with lower normal curve 
equivalent scores (also known as the ceiling effect), and the effects of resource allocation 
(Newton, Darling-Hammond, Haertel, & Thomas, 2010).  
Purpose and Significance of the Problem 
Purpose 
The purpose of this research was to determine if the PVAAS AGI calculated for schools 
provides a valid and consistent assessment of teacher effectiveness and if teacher perceptions 
indicate that the validity and consistency of the PVAAS AGI score included in the Classroom 
Rating Tool to be important. In order to determine the accuracy and consistency of PVAAS AGI 
calculations this research will study whether the PVAAS AGI data produced is valid and 
reliable. “Validity refers to the degree to which something measures what it claims to measure. 
Reliability refers to the degree to which the measure is consistent when repeated (Harris, 2012, p. 
3).  Harris (2012) states that “determining validity and reliability is hard because there is no true 
measure to compare it to.”  However, “A measure cannot be considered valid if it is heavily 
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influenced by factors that are outside the control of teachers.” (Harris, 2012). A large body of 
research on VAMs and a smaller body of research on the specific VAM utilized by PVAAS have 
yielded inconsistent results. Quantitative analysis of scoring data derived by PVAAS over a 
three-year span contributes to understanding the accuracy of this VAM in determining teacher 
effectiveness. Additionally, quantitative analysis of growth data and survey data determined if 
the utilization of the PVAAS system has contributed to changes in the school environment.  
Significance 
The advent of utilizing the PVAAS AGI in teachers’ annual performance ratings has 
forced teachers of English language arts and mathematics to depend on the accuracy of their 
PVAAS AGI and their school building’s PVAAS AGI in their subject area to receive a 
successful rating.  If the VAM utilized by PVAAS does not produce accurate results or skews 
results for particular subgroups of students, the ratings that teachers receive will not accurately 
reflect teacher effectiveness. Although the SAS Institute refutes claims that their model may not 
provide accurate results, research on the accuracy of VAMs in education is gaining popularity 
(Commonwealth of Pennsylvania, 2015). Research on the relationship between classroom 
observation ratings and scores derived from a value-added model showed that there was a higher 
discrepancy between classroom observation ratings and value-added scores in schools that had 
higher rates of poverty. In this case, the value-added scores were significantly lower than the 
classroom observation ratings (Morgan, Hodge, Trepinksi, & Anderson, 2014). Another study 
focusing on whether disadvantaged students had less access to effective teachers, found that the 
teacher growth scores were lower when using a value-added model that did not account for 
student variables, indicating that disadvantaged students had less access to effective teachers. 
The researchers also noted that when using a value-added model that did account for student 
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demographics, teacher scores were higher and it did not appear as though disadvantaged students 
had less access to effective teachers (Isenberg et al., 2013). The many variations of VAMs make 
it difficult to generalize research on different VAMs. In some cases, researchers develop their 
own VAM(s) which may or may not take into account student and building variables, such as 
demographics, developmental stages, language proficiency, and class size (Newton, Darling-
Hammond, Haertel, & Thomas, 2010).   
VAMs have not only been researched, but also used to support research on teacher 
efficacy across communities (Cantrell & Kane, 2013). However, in 2014, the American 
Statistical Association (ASA) released a statement generalized to all VAMs stating, “VAMs 
should always be accompanied by estimates of precision and a discussion of the assumptions and 
possible limitations of the model” (ASA, 2014, p. 1). The ASA also asserted that VAMs should 
not be used for individual teacher evaluation because they do not measure individual teacher 
contributions.  VAMs do not measure what causes student growth, they can only show 
correlations. Different VAMs can also produce starkly different results. In light of conflicting 
research, Pennsylvania’s implementation of a VAM in measuring teacher effectiveness raises 
many concerns in the education community.   
Research Questions 
This research will address concerns raised in the education community regarding the use of 
VAMs in rating teacher effectiveness by exploring the following questions:  
1. To what extent do PVAAS AGI scores assigned to a school change statistically over 
time? 
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2. How does the PVAAS AGI scores assigned to a school relate to the percentage of 
economically disadvantaged, learning disabled, English language learners, and 
minorities in the school? 
3. To what extent do teacher perceptions of the impact of PVAAS AGI indicate that the 
validity of the PVAAS AGI calculated for their school is important? 
Conceptual Framework 
A review of prior research and knowledge supporting the background of this study first 
focused on the characteristics of VAMS and previous research on types of VAMS, efficacy of 
different types of VAMs, and the pros and cons of using VAMS to measure teacher efficacy as 
indicated by previous research and professional organizations. Then, the research addresses 
policies and procedures leading up to the use of VAMs as a measure of teacher effectiveness. 
Finally, a review of student learning factors that could potentially influence student outcomes on 
assessments and their growth measures contributes to an understanding of why it may be 
necessary to account for student variables within a given VAM.  
Researcher’s Stance and Experiential Base 
PDE’s assertion that the PVAAS model implicitly accounts for student, building, and 
teacher variables begs several questions. First, if the model compares the students’ growth from 
one year to the next, it seems impossible for the performance of the teacher in the previous year 
not to have an effect on the teacher’s score the following year. For example, two students with 
the same teacher in a given year may produce entirely different gains depending on the efficacy 
of the teacher in the year before. The student with the ineffective teacher in the prior year may 
have achieved a lower percentile ranking, showing significant gains with the current teacher. On 
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the other hand, the student who had a very effective teacher the year before may not show as 
much of a gain with the current teacher, because both teachers supported the student.  Teachers 
have expressed a suspicion to this researcher that when students have lower scores in the year 
before, there is a higher likelihood that they will be able to achieve higher growth scores than 
when students have higher scores in the year prior. Anecdotal evidence from this researcher’s 
growth scores as a 7
th
 grade math teacher has supported this hypothesis. While pulling out the 
effects of different teachers is not within the scope of this research study, the experience has led 
the researcher to wonder if there are any other factors that are not related to an individual 
teacher’s efficacy that may influence the PVAAS AGI received by the teacher.     
Changing building initiatives can also shift areas of support, giving some teachers more 
support than others. For example, reading and mathematics specialists can be assigned to work 
with a specific grade level or class that has struggled on tests in the previous year. The students 
in this group may show more growth as a result of the extra support, benefiting the score of their 
teacher of record, and making it seem as if other teachers without the extra support were not as 
successful. This researcher served as a mathematics specialist for six years in an economically 
disadvantaged school district and saw firsthand how schools target areas of support with the goal 
of increasing test scores. Although providing the additional support is worthwhile to the students, 
it may influence the accuracy of a given teacher’s PVAAS AGI. Similarly, English as a second 
language learners and economically disadvantaged students who received additional supports 
through federal and state funding may potentially experience growth that cannot be attributed to 
the teacher of record due to receiving extra services. Schools are complicated and ever evolving 
organizations that provide students learning support from many sources, yet the PVAAS AGI for 
teachers is assigned solely to the teacher of record.   
 11 
 
Conceptual Framework of Research Streams 
 The literature review first takes a bird’s eye view of existing research on value-added 
models and how some researchers have answered questions relating to the accuracy of using this 
type of model to measure teacher efficacy. The different types of value-added models will be 
reviewed to understand how differences in the type of model can impact outcomes. A review of 
research on teacher perceptions of the use of value-added models as a measure of teacher 
efficacy later informs conclusions about how the use of PVAAS AGI may impact teacher 
perceptions of changes in their school environment. Then, the research hones in on attributes of 
the specific model used in Pennsylvania. It reviews claims that the Pennsylvania Department of 
Education makes in supporting their use of the PVAAS model and identifies literature and 
evidence that supports or counters these claims.  
 A review of the policies leading up to the use of PVAAS in teacher evaluations will 
contribute to an understanding of the context. This illuminates how the importance of finding a 
valid means for measuring teacher effectiveness came to the forefront of education policy. The 
procedures developed as a result of these policies will provide insight into the impact and 
potential future impact of using this system of measurement in education.   
 Finally, a review of the factors that contribute to student learning provide important 
insight to the claims for and against student variables being accounted for in value- added 
models. Understanding all of the factors that contribute to student learning and how they change 
for a given student over time supports determining the validity of claims made by both sides of 
the debate.  Figure 2 is a graphic representation of the conceptual framework utilized in this 
literature review. 
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Definition of Terms 
 Average Normal Curve Equivalent Score - The average of the Normal Curve Equivalent 
scores for every student in a school.  
 Ceiling Effect- The decrease in ability to demonstrate growth as achievement increases. 
 Criterion Referenced Assessment- An assessment aligned to specific content standards. 
 Economically Disadvantaged Student (ED) - A student living at or below the poverty line 
for a given region. 
 English as a Second Language Learner (ELL) - A limited English proficient student who 
was either not born in the United States or did not learn English as their first language. 
 Normal Curve Equivalent Score - a score derived from the Pennsylvania System of 
School Assessment using each students scale score on the annual standardized test to 
rank each student on a normal curve. 
Figure 2: Conceptual Framework. 
Policy and 
Procedures 
Learning Factors 
Value Added 
Models and 
Teacher 
Perceptions 
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 Norm Referenced Assessment - An assessment with vertically aligned content designed 
to compare a student’s performance to the population. 
 Pennsylvania System of Standardized Assessment - The system through which 
Pennsylvania develops and administers standardized assessments for English language 
arts, mathematics, and science. 
 Pennsylvania Value Added Assessment System (PVAAS) - The system Pennsylvania 
uses to measure teacher, building, and district effectiveness. 
 PSSA English Language Arts Achievement – The percentage of students in a school 
building that score proficient or advanced on the English Language Arts PSSA. 
 PSSA Mathematics Achievement - The percentage of students in a school building that 
score proficient or advanced on the Mathematics PSSA. 
 PVAAS Growth Measure - an estimate of a district’s or school’s influence on students’ 
academic growth in each state assessed grade and subject area. 
 PVAAS Average Growth Index (AGI) – A measure of student growth across tested grade 
levels in a district/school. 
 Teacher Effectiveness - A measure of teacher performance based on the achievement of 
their students on a criterion-referenced assessment. 
 Teacher of Record - The individual teacher responsible for providing the majority of 
instruction in a given subject area. 
 Value-Added Model - Statistical measure used to determine the amount of growth a 
student demonstrates from one test to the next text. 
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Assumptions and Limitations 
A great deal of variability exists across schools and school districts in Pennsylvania. 
Differences in demographics, resources, funding, and school structure are a few of the variables 
that need to be taken into account when attempting to isolate the appropriateness and impact of 
utilizing PVAAS scores in teacher evaluations.  A significant deal of background knowledge is 
needed to understand the statistical model being discussed and evaluated in this research. In 
some cases the research relies on comparing explanations and descriptions of how these 
statistical models function by experts in the field of statistics. Additionally, this research relied 
on the accuracy of the data provided by PVAAS on their public website (SAS Institute Inc., 
2016). This data was utilized with the assumption that PVAAS has reported all of the assessment 
data accurately, despite finding that some schools were categorized incorrectly by grade level. It 
is unknown whether the grade level categories reported on the website have any impact on the 
actual calculation of the PVAAS AGI scores provided on the website. 
Summary 
 This research addressed questions surrounding the appropriateness of utilizing value-
added models to measure teacher efficacy, with a specific focus on the model used in 
Pennsylvania, PVAAS. The validity of claims made by the Pennsylvania Department of 
Education regarding the accuracy of PVAAS scores was examined.  This research also looked at 
teacher perceptions indicating the importance of the validity of PVAAS AGI scores being 
assigned to their school buildings.  
 
 
 
 15 
 
Chapter 2: Literature Review 
Recent federal and state policy changes have shifted the way in which teacher 
performance is determined. Prior to these changes, observation was the sole method of teacher 
evaluation. Today, a value-added model (VAM) measuring student academic growth is used to 
calculate 30% of mathematics or English language arts (ELA) teachers’ effectiveness ratings. A 
VAM is a complex statistical algorithm that utilizes multiple years of individual student data 
from Pennsylvania’s Standardized System of Assessment (PSSA) a series of criterion-referenced 
assessments in mathematics, English language arts, and science to determine if the student has 
demonstrated growth in their proficiency of the tested material.   Therefore, teacher performance 
ratings in Pennsylvania now rely on the accuracy of this complex statistical algorithm, to ensure 
that their annual teacher effectiveness ratings are accurate.  
There are many types of VAMs ranging from simple to complex. These VAMs may 
exclude or include different types of variables. Some VAMs take into account school effects 
such as class size and funding or covariates adjusting for student demographics while others do 
not. Pennsylvania purchased their system for calculating student growth with a VAM from the 
SAS Institute.  The system distributed by the SAS Institute is called the Education Value Added 
Assessment System (EVAAS) and in adopting EVAAS, Pennsylvania renamed it the 
Pennsylvania Value Added Assessment System (PVAAS).  The VAM utilized in PVAAS is 
called a layered model which excludes both school effects and covariates (McCaffrey, 2004). 
PVAAS and the Pennsylvania Department of Education (PDE) claim that it is not necessary for 
their VAM to include school effects and covariates because it is designed to provide intra-student 
correlation, thus negating the need to account for external factors.  However, “The impact of 
omitted covariates on estimated teacher effects in the presence of intra-student correlation is 
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subtle depending on both the distribution of the omitted covariates and the assignment of 
students to teachers” (McCaffrey, Lockwood, Koretz, Louis, & Hamilton, 2004). 
National research has brought into question the validity of utilizing VAMs to measure 
teacher effectiveness. Some research has shown that the VAM utilized by Pennsylvania skews 
the scores of teachers with high percentages of disadvantaged students, students with disabilities, 
or English language learners in their classrooms. Other research has shown that teachers with 
high percentages of students maintaining high scores on the criterion-reference tests are 
negatively impacted by a limiting factor called the ceiling effect. The purpose of this research is 
to determine if the value-added model utilized in Pennsylvania provides an accurate measure of 
teacher effectiveness. 
The literature review is organized into three areas to support a broader understanding of 
the context, variables, and methods employed in measuring teacher effectiveness. The literature 
will first focus on the policies and procedures leading up to utilizing VAMs to measure teacher 
efficacy. Next, the types of VAMs, their strengths, weaknesses, and research on past utilization 
of VAMS in the context of education will be reviewed. Finally, factors that influence student 
learning and their subsequent performance on standardized assessments will be summarized to 
develop a greater understanding of whether there are any influences that may prevent a VAM 
that utilizes an intra-student correlation methodology to entirely negate the ability of outside 
influences impacting a score tied to teacher efficacy. 
Changes in Pennsylvania Policy for Teacher Evaluation 
The Education and Secondary Education Act (ESEA) of 1965 was part of Lyndon 
Johnson’s “War on Poverty” (Sass, 2016). It provided federal funds to support the education of 
low-income students. This resulted in the development of educational programs such as Title 1, 
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which provides supports to economically disadvantaged students and bilingual education (Sass, 
2016).  The ESEA was since reauthorized in 2001 with the No Child Left Behind Act (NCLB), 
in 2012 to include a flexibility waiver from NCLB, and again in 2015 with the Every Student 
Succeeds Act (ESSA). Each reauthorization of the original ESEA brought significant change to 
school and teacher accountability. 
No Child Left Behind Act 
The No Child Left Behind Act (NCLB) was passed in 2001, reauthorizing the ESEA of 
1965. NCLB demanded greater accountability on the part of schools and teachers in response to 
growing concerns that the United States was being outperformed academically by countries 
around the world (Paige, 2002). NCLB authorized the government to allocate spending to 
improving American schools and tasked schools with the goal of leading every American child 
to proficiency in mathematics, English language arts, and science by the year 2014. Each state 
was required to set an expectation for yearly rate of growth. At that time rate of growth was 
defined as the percentage of total students scoring proficient or advanced on the mathematics, 
ELA, and science standardized exams. This measurement did not require measures of individual 
student growth. School districts were provided a report for the district as a whole and for each 
individual school detailing their progress (New America Foundation, 2014). Individual teacher 
efficacy was not linked to these measures; instead teacher efficacy was measured independently 
via classroom observation using the Framework for Teaching (Danielson, 2015). 
Education and Secondary Education Act Waiver 
The reauthorization of the Elementary and Secondary Education Act (ESEA) in 2012 
provided states the opportunity to receive flexibility waivers from the No Child Left Behind Act 
 18 
 
requirements (United States Department of Education, 2012) under the condition, among others, 
that they integrate student achievement data into each teacher’s performance rating.  According 
to ESEA flexibility waiver requirements: “To receive this flexibility, an SEA and each LEA 
must commit to develop, adopt, pilot, and implement, with the involvement of teachers and 
principals, teacher and principal evaluation and support systems that:  (1) will be used for 
continual improvement of instruction; (2) meaningfully differentiate performance using at least 
three performance levels; (3) use multiple valid measures in determining performance levels, 
including as a significant factor data on student growth for all students (including English 
Learners and students with disabilities), and other measures of professional practice (which may 
be gathered through multiple formats and sources, such as observations based on rigorous 
teacher performance standards, teacher portfolios, and student and parent surveys)…” (U.S. 
Department of Education, 2012).  In 2013, Pennsylvania joined the ranks of states approved for 
the ESEA waiver (Duncan, 2013). The successful application for the waiver states that “data 
sources, including the Pennsylvania Value-Added Assessment System (PVAAS) will inform 
teacher effectiveness and related student achievement progress (Pennsylvania Department of 
Education, 2013, p. 25). The waiver also stated that “PVAAS teacher specific reporting will 
inform decisions about which teachers may function effectively in various roles (Pennsylvania 
Department of Education, 2013, p. 100). With the granting of Pennsylvania’s flexibility waiver, 
PVAAS became the method through which Pennsylvania began using a VAM to measure 
individual student growth on assessments and tie this measure of growth to teacher and building 
efficacy ratings.  
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Race to the Top Awards 
 The American Recovery and Reinvestment Act (ARRA) was signed into law in 2009, 
allowing the federal government to invest in critical public sectors such as education. “The 
ARRA provided $4.35 billion for the Race to the Top (RTTT) fund, “a competitive grant 
program designed to encourage and reward states that are creating conditions for education 
innovation and reform; achieving significant improvement in student outcomes, including 
making substantial gains in student achievement, closing achievement gaps….” (U.S. 
Department of Education, 2009, p. 2).   States were then requested to apply for grants from the 
RTTT fund which made several stipulations that married student assessment results and teacher 
evaluations. The RTTT application required states to prove that they would “Conduct annual 
evaluations of teachers and principals with data on student growth for their students, classes, and 
schools, …” (U.S Department of Education, 2009, p. 9).  According to the RTTT guidelines: 
“Student growth means the change in student achievement (as defined in this notice) for an 
individual student between two or more points in time. A state may also include other measures 
that are rigorous and comparable across classrooms.” (U.S. Department of Education, 2009, p. 
14).  The RTTT guidelines did not include any stipulations for ensuring the accuracy of a state’s 
method for calculating growth. States wanting to dip into the RTTT fund were required not only 
to begin measuring individual student growth across assessments but to also begin tying these 
measures of growth, with no stipulations for ensuring the accuracy of the selected measure, to 
teacher evaluations. 
 Pennsylvania won their RTTT grant during the third phase of the RTTT grant cycle in 
2011, receiving $41,226,299 (U.S. Department of Education, 2011). In order to comply with the 
grant requirements, Pennsylvania proposed that they would “refine and implement teacher and 
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principal evaluation systems that incorporate student performance results as a significant factor” 
(U.S. Department of Education, 2011, p. 5).  According to the application, Pennsylvania stated 
intentions to “tie PSSA and Keystone scores and PVAAS Growth Scores to individual teachers” 
(U.S. Department of Education, 2011, p. 41) and “establish clear approaches to measuring 
student growth and measure it for each individual student” (Race to the Top Application, 2011, 
p. 43). The application also stated that “Legislation is currently pending that would require 50% 
of an educator’s evaluation be based on multiple measures of student achievement.” 
Additionally, the RTTT grant application also described plans to develop a school report card 
based on an A-F grading system (U.S. Department of Education, 2011, p. 41). Winning the Race 
to the Top grant in 2011 launched a new age of teacher and school evaluation systems in 
Pennsylvania. However, despite following through with the terms of the grant, student 
proficiency rates increased in English language arts (ELA) but decreased in mathematics across 
the state (U.S. Department of Education, 2016). 
Act 82 
In compliance with the conditions of the ESEA flexibility waiver and the Race to the Top 
grant, Pennsylvania passed Act 82, amending the Pennsylvania Public School Code of 1949. The 
teacher effectiveness scoring guidelines outlined by Act 82 (PA Bulletin, 2013) were translated 
by the Pennsylvania Department of Education (PDE) into the Classroom Teacher Rating Tool 
(Pennsylvania Department of Education, 2015), a form on which to calculate a teacher’s 
combined score from observation, student growth achievement, and elective data. On the 
Classroom Teacher Rating Tool (Appendix A), 15% of the performance rating for teachers of 
math, English language arts, and science is determined by the teacher’s ability to help students 
demonstrate growth on standardized tests. Another 15% of a teacher’s performance rating is 
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derived from the ability of the entire building to demonstrate growth on standardized tests. Both 
scores are determined by PVAAS. Therefore, 30% of a teacher’s performance rating is derived 
from a VAM calculation provided to each school by PVAAS. 
Value-Added Models for Teacher Evaluation 
Dr. William Sanders, a professor who worked in the field of agricultural genetics at the 
University of Tennessee developed a layered value-added model (VAM) in the 1980s and 
received approval to test this model using data from students in Knox County schools in 
Tennessee (University of Pennsylvania, 2004). In 1992, Sanders’s VAM was adopted into 
Tennessee’s Educational Improvement Act and was used across the state to measure student 
progress. The system for measurement was named the Tennessee Value-Added Assessment 
System (TVAAS) and would later become known as the Education Value-Added Assessment 
System (EVAAS) when it was adopted by the SAS Institute and the Pennsylvania Value-Added 
Assessment System (PVAAS) when implemented in Pennsylvania. For the purpose of this study, 
it is important to understand that TVAAS, EVAAS, and PVAAS all refer to the same system of 
measuring student growth using the VAM developed by William Sanders. 
 “TVAAS uses scale scores from the norm-referenced items on the Tennessee 
Comprehensive Assessment Program (TCAP)” (Sanders & Horn, 1994).  The Tennessee 
Comprehensive Assessment Program integrated questions from the California Achievement Test 
(CTBS/4) and it was the results of answers to the questions from CTBS/4 that were utilized in 
the VAM produced by Sanders (Sanders & Horn, 1994). “The California Achievement Test is a 
nationally normed standardized test that measures achievement in the areas of reading, Language 
Arts, and math” (Seton Testing Services, 2016). Sanders found that TVAAS produced values for 
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teacher effects that strongly correlated with subjective evaluation by supervisors and that these 
values for measuring school and teacher efficacy tended to be consistent (Sanders & Horn, 
1994).   Utilization of the value-added model to measure student achievement growth quickly 
spread across the nation as other states sought to meet the requirements for the ESEA flexibility 
waiver and Race to the Top. Today, the VAM developed by Sanders is marketed by the SAS 
Institute as the Education Value-Added Assessment System (EVAAS) (SAS Institute, 2014). 
Several states adopted this model and renamed it for their state. In Pennsylvania this model 
became known as the Pennsylvania Value- Added Assessment System (PVAAS) (SAS, 2016). 
However, the testing data utilized within the model has varied across states. While the research 
conducted in Tennessee utilized Sanders’s VAM with the data from only Tennessee’s norm-
referenced assessment items, Pennsylvania utilizes Sanders’s VAM with data from the 
Pennsylvania State System of Assessment (PSSA) which administers only criterion-referenced 
assessments. This fact is significant because Sanders’s VAM is designed to measure growth from 
one year to the next on norm-referenced assessments which differ significantly from the 
criterion-referenced assessments utilized in some states.  The purpose of a norm-referenced 
assessment is to “To rank each student with respect to the achievement of others in broad areas 
of knowledge” and “to discriminate between high and low achievers” (Huitt, 1996). A norm-
referenced test “measures broad skill areas sampled from a variety of textbooks, syllabi, and the 
judgments of curriculum experts (Huitt, 1996).  The purpose of criterion referenced assessments 
is “to determine whether each student has achieved specific skills or concepts” and “to find out 
how much students know before instruction begins and after it has finished (Huitt, 1996). A 
criterion referenced assessment “measures specific skills which make up a designated 
curriculum. These skills are identified by teachers and curriculum experts” and “each skill is 
 23 
 
expressed as an instructional objective” (Huitt, 1996). The criterion referenced assessments 
administered by Pennsylvania require students to demonstrate proficiency in very specific state 
standards-aligned skill sets which vary from year to year. Research on the utilization of 
Sanders’s VAM utilizing data from Pennsylvania’s criterion-referenced assessments could 
potentially produce different results than the research conducted by Sanders and Horn using data 
from Tennessee’s norm-referenced assessment items in 1994. One of the issues that may arise 
with utilizing criterion-referenced assessment data as opposed to norm-referenced assessment 
data is described by Koedel and Betts (2010), “In practice it might be quite important whether a 
district uses a norm-referenced or a criterion-referenced test for the purpose of evaluating 
teaching effectiveness. A norm-referenced test is a standardized test that is meant to estimate 
where a student ranks against the test score distribution of the reference group, typically the 
national student population. Such a test, if well designed, should exhibit few ceiling effects 
because it must include questions with a range of difficulty so that distinctions can be made 
among students through-out the test score distribution....we speculate that these criterion-
referenced tests are more likely to exhibit ceiling effects, particularly when a state exam is 
intended, either explicitly or implicitly, to serve as a minimum-competency test. For example, in 
Mississippi the state-level test appears to be aimed at a fairly low level. In 2006 to 2007, 90 
percent of fourth-grade students scored at or above the “proficient” level in reading on the state-
level Mississippi Curriculum Test (MCT). However, just 19 percent of these students scored at 
or above the proficient level on the National Assessment of Education Progress (NAEP)” 
(Koedel & Betts, 2009).  Koedel and Betts (2009) concluded that “researchers and policy makers 
should be concerned when working in minimum-competency or proficiency-based testing 
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environments. We show that ceiling conditions in such environments can significantly alter 
value-added assessments for individual teachers.” 
Defining Value-Added Models 
A value-added model, also known as a VAM, is a statistical algorithm for determining 
and predicting growth in a data set over time. When applied to the education in Pennsylvania, a 
value-added model utilizes existing student data from criterion referenced assessments to 
determine annual growth and predict future test scores. The goal in using a value-added model is 
to determine factors associated with changes in student assessment data (Wiley, 2006).  
There are many different variations of value-added models incorporating different pieces 
of data, causing debate over the type of model that should be used and which factors should be 
incorporated. The simplest of these models is the gain score model, a two score comparison, in 
which gains for all of a teacher’s students are averaged. One limitation of this model is that it 
does not handle missing data, which can skew averages. The covariate adjustment model is 
similar to the gain score model, however incorporates an adjustment for student characteristics 
(Wiley, 2006). 
The EVAAS model adopted by Pennsylvania is a layered model, also known as a 
multivariate model, incorporating multiple years of student data. This model is not as simple as 
the gain score model and covariate adjustment model because it requires multiple assessments to 
measure the effect of multiple teachers on student achievement over multiple years (Wiley, 
2006). Although possible, the EVAAS model does not take into account variables such as 
demographics, developmental stages, English language proficiency, and class size 
(Commonwealth of Pennsylvania, 2015). 
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The American Statistical Association (ASA) endorses the use of value added models as a 
means for improving the quality of education within buildings and districts. However, the ASA 
states that, “VAMs should always be accompanied by estimates of precision and a discussion of 
the assumptions and possible limitations of the model” (ASA, 2014, page 1). The ASA also 
asserts that value-added models should not be used for individual teacher evaluation because it 
does not measure individual teacher contributions. Value-added models do not measure what 
causes student growth, they can only show correlations. Different value-added models can 
produce different results. Therefore, they are not useful for teacher evaluation purposes. The 
ASA states that studies have shown teachers as accounting for only 1-14% variability in test 
scores and that improvement of education is more likely to occur as a result of system level 
changes. For these reasons the ASA believes that value-added models can only be used for the 
purpose of quality improvement as opposed to assessment of teachers (ASA, 2014). According 
to Harris (2012), another factor that may influence the accuracy of value added models is that 
“value-added measures can also be biased, but in a somewhat different way. A common criticism 
of value-added measures is that some teachers are at a disadvantage because they are assigned 
students who are more difficult to education, even after the measures account for student’s prior 
test scores; this is what researchers call selections bias.” 
Teacher Perceptions of Using Value-Added Models for Measuring Teacher Efficacy 
 VAMs involve complex statistical algorithms. One might wonder how many teachers 
have the background knowledge in statistics to understand the theory and methodology behind 
using VAMs to measure growth on criterion-referenced assessments. A study of teachers in the 
Southwest School District of Houston, Texas evaluated teacher perceptions of how the SAS 
EVAAS system works in practice for measuring student growth using the data derived from the 
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standardized assessment administered in Texas. The Southwest School District is home to 300 
schools, 204,000 students, and 11,000 teachers. Sixty two percent of the student are at risk, 92% 
are minorities, and 80% of the students are considered economically disadvantaged. The study 
was conducted using survey data collected from 882 teachers who were EVAAS eligible, 
meaning they were teachers of tested content areas and received EVAAS scores, in the 
Southwest School District (Collins, 2014, p.5).  The study found that teachers experienced a 
fluctuation in their scores from one year to the next. “Among participants in this study, more 
teachers indicated that their SAS EVAAS® scores were inconsistent (n = 404/874; 46.2%) year-
to-year than those who reported consistent scores (n = 371/874; 42.4%)” (Collins, 2014, p.9). 
This data damages the perceived reliability of EVAAS Average Growth Index (AGI) scores 
assigned to teachers. Some teachers reported that their scores varied based on the demographics 
of the students that they instructed: “Among the teachers who did provide an explanation for the 
fluctuation of their SAS EVAAS® scores, 24.4% (n = 93/381) reported the inconsistencies were 
caused by the different types of students they taught, and specifically referenced ELL and 
transition students as well as high achieving and gifted students as those responsible for score 
inconsistencies” (Collins, 2014, p.9).  One ELL teacher reported: “Since I am teaching 5th grade 
ELL, I have been categorize[d] as ineffective because my students don't grow when coming from 
4th grade all Spanish to 5th grade all English.” (Collins, 2014, p. 9) A teacher of students 
classified as gifted reported: “The first year, they were ok. Then as I began to teach the gifted 
students, the scores continued to show negative growth. For the 2010-2011 school year, the 
Principal even told me that my scores revealed that I was one of the worst teachers in the school. 
The School Improvement Officer observed my teaching and reported that my teaching did not 
reflect the downward spiral in the scores” (Collins, 2014, p.9). This teacher’s experience 
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supports concerns of researchers that there exists a ceiling effect which may affect the validity of 
the EVAAS AGI assigned to teachers. 
 Some teachers had a positive perspective, attributing the positive change in their EVAAS 
AGI to their growth as a teacher: “My second year's score was higher than my first year's score. I 
attribute this to professional growth and experience.” (Collins, 2014, p. 10). Another teacher 
attributed the increase in their EVAAS AGI to learning how to teach to the test: “My first years 
of teaching I was still learning the ropes. Therefore, those scores were lower; however, over the 
years I understand that you must teach to the test to get the scores you want. To do well, the 
students must not only be intimate with the objectives, but also the lay-out and the verbiage on 
the test. Especially the ELL students. They need to know the wording of the questions 
beforehand so that they can be sure that they grasp what the question asks.” (Collins, 2014, p. 
10). 
 A significant percentage of teachers also believed that demographics and home life 
seemed to influence their EVAAS AGI, “The final reliability question included in this section of 
the survey instrument asked teachers if they received consistent SAS EVAAS® scores despite 
the varied proportions of different types of students (i.e., ELL, gifted, special education, 
low/high income) they taught” (Collins, 2014, p. 10). Approximately 53% of teachers reported 
inconsistent EVAAS scores. Approximately 38% of teachers reported that student differences or 
external factors seemed to influence EVAAS scores (Collins, 2014, p.10). One teacher believed 
that: “[SAS EVAAS] depends a lot on home support, background knowledge, current family 
situation, lack of sleep, whether parents are at home, in jail, etc. There are too many outside 
factors – behavior issues, etc.” (Collins, 2014, p.10).  Approximately 17% of teachers reported 
believing that gifted students had difficulty showing growth due to lack of room to grow on the 
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test (Collins, 2014, p.10).  Ultimately, the researchers concluded that utilization of EVAAS in 
the Southwest School resulted in a number of negative effects. Teachers reported the practice of 
gaming or using a variety of strategies to acquire the best rosters to get the highest EVAAS AGI. 
(Collins, 2014, p. 18). Other teachers reported that the use of EVAAS AGI resulted in a more 
competitive environment and lower morale among teachers (Collins, 2014, p.19). Teachers also 
expressed a lack of trust in the EVAAS methods of calculating AGI. One teacher reported the 
opinion that, “Ultimately, there are no stated metrics and as such I don't trust that the people who 
assign this number are using this in my or my school's best interest. To use the lingo, the current 
system is not transparent. That makes me more resistant to data [or] a system that has the 
potential to be very useful for testing.” (Collins, 2014, p. 19). One math teacher in the study 
reported: “I don't completely believe in it or trust that the calculations are valid. And even if the 
whole EVAAS operation is mathematically sound, I'm still not sure if it is all that important” 
(Collins, 2014, p. 19). Another added, “Since I don't find the reports consistent with my 
instruction, effort and quality of practice, I don't trust EVAAS reports.” (Collins, 2014, p. 19). 
The findings of this study demonstrate that a need for further investigation into the impact of 
using EVAAS AGI calculations to inform instructions and determine teacher effectiveness on 
students, teachers, and schools. 
Learning Factors 
An accurate value-added model should mediate any external factors so that no particular 
set of circumstances outside of a teachers control can positively or negatively influence the 
value-added measure. Research on the PISA assessment results for Germany and Spain in 2000 
has shown that class size has a large effect on reading achievement, while socio-economic status 
and absenteeism have smaller effects (Kotte, Lietz, & Lopez, 2005). Therefore, a thorough 
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understanding of the factors that may influence student achievement may facilitate determination 
of their influence on the Pennsylvania Value Added Assessment System (PVAAS) method for 
calculating the Average Growth Index (AGI), a score that is included in each mathematics and 
ELA teacher’s yearly evaluation of teacher efficacy in Pennsylvania. 
Student Learning Factors 
Poverty has been a long standing concern related to academics and the driving force 
behind Lyndon Johnson’s “War on Poverty” with the development and signing of the Education 
and Secondary Education Act of 1965 (Sass, 2016). “A growing body of evidence indicates that 
effects of poverty on physiologic and neurobiologic development are likely central to poverty-
related gaps in academic achievement and the well-documented lifelong effects of poverty on 
physical and mental health” (Blair & Raver, 2016). Another study indicated that socioeconomic 
status (SES) influenced structural brain development: “Environmental differences associated 
with SES may influence aspects of structural brain development during childhood and 
adolescence” (Merz, He, Sowell, & Noble. 2016). It may be that increased funding to provide 
extra teachers through Title 1 is not enough to support consistent student growth among the 
economically disadvantaged population. Therefore, a teacher without appropriate support may 
have more difficulty demonstrating growth among this subgroup of students. A study involving 
250 teachers and their combined 3,500 students across six high schools in the San Francisco Bay 
Area demonstrated that differences in context, such as student demographics and class size, 
impacted a teacher’s score when using both value added models that account for student 
variables and value added models that do not account for student variables (Newton, Darling-
Hammond, Haertel, & Thomas, 2010). In this study, researchers found that there was a negative 
correlation between student achievement scores and the percentage of disadvantaged students in 
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a teacher’s class. Isenberg et al.’s (2013) study on access to effective teaching utilized data 
gathered from teachers of grades four to eight across 29 school districts. The researchers 
determined that when teachers with high percentages of disadvantaged students in their 
classroom were rated using a value-added model that did not account for student variables, it 
appeared that disadvantaged students had less access to effective teachers. However, when rated 
using a value-added model that accounted for student variables there was no difference in access 
(Isenberg et al., 2013). These two studies promote the need for further research on score stability 
when a teacher instructs a class with a high percentage of disadvantaged students one year and a 
class with a low percentage of disadvantaged students the next year. 
Another factor associated with student growth for all populations is the changes in the 
rate of brain development in children and adolescents over time. Unlike the expectation by 
PVASS of a linear rate of growth, “Different brain structures mature at different rates and follow 
different paths…” (Semrud-Clikeman, 2016). Semrud-Clikeman (2016) warns that “In each 
stage of development, it is important for teachers to understand the relationship between 
neurological development and learning. This understanding is particularly important when there 
is a mismatch between development and educational expectations. The mismatch may be due to 
brain maturational differences or it can be due to a developmental disability.” Understanding that 
brain development does not occur at the same rate across age levels or across the span of an 
individual students’ life begs the question of whether it is appropriate to place an expectation of 
linear growth on student academic achievement when using PVAAS AGI to measure teacher 
efficacy. 
Similarly, the rate of language acquisition can vary across age levels among English 
language learners. A study of 2,700 English language learners from kindergarten through eighth 
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grade indicated that: “Differences in reading and math achievement between ELLs and native 
English speakers varied based on the grade at which English proficiency is attained. Specifically, 
ELLs who were proficient in English by kindergarten entry kept pace with native English 
speakers in both reading and math initially and over time; ELLs who were proficient by first 
grade had modest gaps in reading and math achievement compared to native English speakers 
that closed narrowly or persisted over time; and ELLs who were not proficient by first grade had 
the largest initial gaps in reading and math achievement compared to native speakers but the gap 
narrowed over time in reading and grew over time in math. Among those whose home language 
is not English, acquiring English proficiency by kindergarten entry was associated with better 
cognitive and behavioral outcomes through eighth grade compared to taking longer to achieve 
proficiency” (Halle, Hair, Wandner, & McNamara, 2012). If the rate of language acquisition not 
only varies as students age but also impacts student achievement it is unclear whether PVAAS’s 
methodology of intra-student correlation truly provides an accurate representation of teacher 
effectiveness.  
PVAAS does not account for student variables, such as economic status, learning ability, 
English language proficiency, class size, and funding.  The Pennsylvania Department of 
Education (PDE) claims that it is not necessary for Pennsylvania Value Added Assessment 
System (PVAAS) to account for student variables, such as economic status, learning ability, 
English language proficiency, class size, and funding.  According to PDE, every student should 
be able to show at least one year’s worth of growth on standardized tests (Commonwealth of 
Pennsylvania, 2015). To validate this claim, PDE’s report displays a scatterplot showing that 
some schools with high percentages of disadvantaged students evidenced large amounts of 
growth. What was not included in this report was contextual information, such as class size, 
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school funding, grants, and other factors that may have increased a school’s ability to support 
student achievement. Also not included, were multiple years of data demonstrating consistency 
in the results.  
Building Level Factors 
In 2007, the Brookings Institute published research findings on the effects of class size 
and school size on student achievement (Ready & Lee, 2007). Students in kindergarten and first 
grade from 1,000 public and private schools were randomly sampled and their achievement data 
was tracked for two years. Telephone interviews with parents and teachers of the children 
tracked were conducted to support the quantitative research. The researchers used hierarchical 
linear modeling with a three level growth curve framework. In explaining why they used this 
model to measure student achievement, the researchers criticized the use of value-added models, 
stating that these models take a traditional approach assuming variance remains steady over time. 
The results of the study indicated that being in a large class was a disadvantage and lowered 
achievement levels.  Children in the smaller classes gained more over time. The researchers also 
found that students who spoke English as a second language made greater gains than native 
English speaking students (Ready & Lee, 2007). 
Another study by Stout (2013) focused specifically on sixty-five high schools in 
Pennsylvania who received high PVAAS AGI scores in reading concluded that there were 
several characteristics common these schools. These high school included remediation programs, 
utilized data informed decision-making practices, and provided targeted professional 
development to teachers. The same study showed a positive correlation between the percentage 
of economically disadvantaged students, the number of students in the school, and the PVAAS 
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AGI scores in mathematics. This may indicate that there are factors outside of what happens in a 
given teacher’s classroom that may influence the PVAAS AGI calculated for that teacher. 
 According to the National Bureau of Economic Research, school finance reforms have 
caused dramatic shifts in the achievement level and life outcomes for students living in 
economically disadvantaged communities. However, these funding increases have had little to no 
effect on students living in non-poor families (Jackson, Johnson, & Persico, 2014). One factor in 
the area of funding is resource allocation. A study driven using data collected over two years 
from 180 Georgia school districts, revealed that allocation of funds had a small but statistically 
significant effect on student achievement (James et al., 2011). This Connexions Project research 
found that spending in the area of improvements in instructional services, teacher salaries, and 
benefits showed a positive effect on student achievement. Spending in the areas of pupil services 
and technology had a negative effect on student achievement.  
Teacher Performance Factors 
 A two-year study on 35 teachers in the State of Kentucky examined the relationship 
between job-embedded professional development, teacher efficacy, and student achievement in 
mathematics found a positive relationship (Althauser, 2010). Althauser (2010) found that the 
rigor, frequency, and applicability of professional development provided to teachers differed 
across districts because the availability of these options was determined by the School Board’s 
funding priorities and district administrators. The professional development provided to a teacher 
by the school district appears to affect student achievement by enhancing teacher’s knowledge 
and skills and improving classroom teaching strategies which, in turn, raises achievement. A 
survey of 3,250 teachers participating in 80 professional development programs in Australia 
concluded that professional development with a strong focus on content and student issues in 
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learning provided the greatest effect on student outcomes (Ingvarson, Meiers, & Beavis, 2005). 
One review of professional development programs finds that some programs provided no 
statistically significant effect on student achievement and others showed a significant positive 
effect on achievement (Yoon et al., 2007). Another study by Isabel (2010) focused on the 
professional development provided to teacher in the Metropolitan Nashville Public Schools yield 
no correlation between high quality professional development and the Average Growth Index 
provided by the Tennessee Value Added Assessment System (TVAAS). This research suggested 
that there is a question of whether the professional development helped or if TVAAS was 
capable of reflecting the changes that occurred as a result of the professional development 
(Isabel, 2010). 
 Analysis of data collected from a large, Midwestern, economically impoverished school 
district, revealed a statistically significant difference in achievement between students with 
teachers having an average of five through nine years of teaching experience, and students whose 
teachers had over 13 years of teaching experience (Vanderhaar, Munoz, & Rodosky, 2007). 
Research utilizing five consecutive years of data from 132 teachers in South Carolina showed 
that teacher effectiveness scores determined by their value-added model were also unstable 
(Morgan, Hodge, Trepinksi, & Anderson, 2014). Teacher growth scores in both studies 
fluctuated from year-to-year and course-to-course. This research suggested that there needs to be 
a greater understanding of how and why a teacher’s efficacy can change across years and classes. 
Summary 
Incorporation of PVAAS AGI into teacher efficacy ratings in the Pennsylvania public 
school system has increased the necessity for an assurance of accuracy in score calculations. 
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Research conducted by the William Sanders, the developer of the VAM used by PVAAS has 
demonstrated consistency and positive correlations between AGI scores and other measures of 
teacher efficacy. However, this research was conducted using norm-referenced assessment data, 
whereas the VAM in Pennsylvania is applied to criterion-referenced assessment data. Research is 
required to determine if a ceiling effect may compromise the accuracy of the PVAAS AGI when 
utilizing data from criterion-referenced assessments. 
 Although the SAS Institute claims that it is not necessary to account for student, 
building, or teacher variables, research has shown that all of these variables impact student 
achievement. Additionally, the linear expectation for growth applied by VAMs cannot be applied 
to language acquisition or learning in general as the rate of brain development changes across 
age levels and from student to student. PVAAS’s use of intra-student correlation to negate the 
effects of poverty on students who are economically disadvantaged does not account for the fact 
that these students may have a slower rate of growth in general due to differences in brain 
development. 
The use of PVAAS AGI within schools for decision making also requires further study. 
Research has indicated that some teachers have experienced a lack of consistency in their value-
added scores or correlations between their students’ demographics and scores. This research also 
showed that schools attempted to manipulate rosters to achieve higher growth scores. 
Investigation is needed on the positive and negative impacts of utilizing a VAM to measure 
teacher efficacy in the Pennsylvania public school system. Further research on PVAAS and 
correlations between the PVAAS AGI and variables that exist in the public school system and 
PVAAS AGI is needed to determine the validity and reliability of using PVAAS AGI to measure 
teacher efficacy.  
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Chapter 3: Research Methodology 
The Pennsylvania Department of Education uses a system called the Pennsylvania Value-
Added Assessment System (PVAAS) to determine student growth from one standardized test to 
the next (SAS Institute, 2014). This measure of growth for individual students is called the 
PVAAS Growth Score. The PVAAS Growth Score is calculated using a statistical algorithm 
called a Value-Added Model (VAM) and the SAS Institute supplies the particular model used by 
the state of Pennsylvania in PVAAS (PVAAS Statewide Team for PDE, 2015). The model is 
very complex, however in the simplest of terms, it converts each student’s test scores from the 
Pennsylvania State Standardized Assessments (PSSA) in English language arts, mathematics, 
and science into normal curve equivalent scores and then compares each student’s normal curve 
equivalent score from one year to the next (PVAAS Statewide Team for PDE, 2015). PVAAS 
claims to utilize a variation of common statistical models such as the linear mixed model within 
their multivariate response model (Rivers, J.C., Sanders, W.L., Wright, J.T., & White, S.P., 
2010, p. 4).  
After obtaining the growth score for each student, PVAAS utilizes another model to 
determine a measure of growth for each teacher of English language arts and mathematics, as 
well as for each school building as a whole. This measure of growth is calculated for both 
teachers and school buildings using another complex statistical algorithm that in simple terms 
averages the growth of all of the students in a teacher’s class(s) and all of the students in a school 
building. This measure of growth is called an Average Growth Index (AGI) (PVAAS Statewide 
Team for PDE, 2015).     
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As a result of the passing of Act 82 in 2012, the Classroom Rating Tool was mandated by 
the Pennsylvania Department of Education in the 2013-2014 school years for the purpose of 
measuring and reporting teacher effectiveness (PA Bulletin, 2013). The Classroom Rating Tool 
derives fifteen percent of each mathematics and English language arts teacher’s effectiveness 
rating from the PVAAS AGI in mathematics or English language arts for all of the teacher’s 
students and fifteen percent of a mathematics and English language arts teacher’s rating from the 
PVAAS AGI in mathematics or English language arts for all of the students in the building 
(Pennsylvania Public School Code, 2012). As a result, teachers of mathematics and English 
language arts now rely on the PVAAS AGI calculated for their building to reflect an accurate 
measure of teacher effectiveness.   
Determining whether a value-added model can provide an accurate measure of school 
and teacher efficacy has become a point of controversy among education researchers. There are 
many variables in education that may not be accounted for in any particular model’s calculations. 
The Pennsylvania Department of Education, in conjunction with the SAS Institute, has released 
statements regarding their choice not to account for student variables within the PVAAS model 
(EVAAS, 2015). They also dispute that there is a need to account for these variables with the 
argument that the PVAAS model compares a student’s performance to their own previous 
performance from one year to the next utilizing their normal curve equivalent score. They claim 
that since the student is being measured against their own standard there is no need to control for 
variables (EVAAS, 2015). However, inherent to the use of normal curve equivalent scores is the 
comparison of student performance across varying demographics and school environments in the 
state of Pennsylvania. Thus, if unaccounted for, it may be possible that any change to these 
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factors for a given student, such as a sudden change in financial status or improving English 
proficiency could impact their PVAAS AGI.  
The Pennsylvania State Education Association (PSEA) released a report detailing a 
number of concerns related to utilizing a value-added model to determine teacher efficacy 
including (Zwerling, 2012). One of the first concerns is the fact that a value-added measurement 
does not provide a complete account of teacher effectiveness. “Teaching has always been, and 
remains, both an art and a science” (Zwerling, 2012, p. 1, para. 5). PSEA is also concerned that 
the score calculated using a value-added model is only as valid as the assessments scores being 
utilized in the model, however the value-added model itself only calculates teacher effects on 
growth “…they cannot measure growth with respect to Pennsylvania Academic Standards” 
(Zwerling, 2012, p. 2, para. 1). The assessment data being utilized in Pennsylvania’s value-added 
model is not designed to measure growth from one year to the next, as with vertically aligned 
nationally norm-referenced tests. Instead, the data utilized in the PVAAS model is derived from 
the PSSA, a criterion referenced assessment that measures proficiency in discrete topics that are 
not vertically aligned across grade levels (DRC 2010, p.232, para. 3).  
While the Data Recognition Corporation (DRC), the company that designs the PSSA, 
warns that scores at the maximum and the minimum end of the scale may not be accurate (DRC 
2010, p. 232, para. 2) the SAS Institute claims that the tests utilized by their model must 
“…adequately measure the performance of both very low and very high achieving students” 
(Rivers, J.C., Sanders, W.L., Wright, J.T., & White, S.P., 2010, p.2). This begs the overarching 
question of whether it is even possible for the calculations produced by PVAAS to be accurate. 
The Pennsylvania Department of Education and PVAAS also use infographics to dispute the 
‘ceiling effect’. The ‘ceiling effect’ refers to the phenomenon of high achievers struggling to 
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make high growth as a result of decreasing room to make growth (EVAAS, 2015). They use 
scatter plots to demonstrate that schools with high numbers of high achievers are capable of 
making growth and that schools with high numbers of low achievers are also able to make 
growth as calculated by PVAAS (Commonwealth of Pennsylvania, 2015). However, these 
scatterplots do not depict how a school’s value-added score school changes over time. They only 
show that a school can reach high growth and high achievement in a given year. They do not 
show whether a school can consistently demonstrate high growth and high achievement over 
time or whether a school can demonstrate high achievement and high growth two or more years 
in a row.  Similar scatterplots are utilized to demonstrate that in any given year a certain 
percentage of economically disadvantaged students and other subgroups of students can 
demonstrate high growth and high achievement. 
The purpose of this research was to determine the validity and impact of utilizing 
PVAAS growth scores for schools in the classroom rating tool to determine teacher 
effectiveness.  The first phase of testing identified the consistency of PVAAS AGI scores 
received annually by school schools serving grades six through eight over four years.  The 
second phase of testing determined if the demographic variables such as the percentage of 
economically disadvantaged students, the percentage of English as a second language students, 
the percentage of learning disabled students, or the percentage of minority students correlate to 
certain PSSA ACH or PVAAS AGI. Finally, in the third phase of testing, teacher perceptions of 
PVAAS AGI that indicate the importance of its validity was determined using a Likert scale 
survey.  
The research attempted to answer the following questions: 
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1. To what extent do PVAAS AGI scores assigned to a school change statistically over 
time? 
2. How does the PVAAS AGI scores assigned to a school relate to the percentage of 
economically disadvantaged, learning disabled, English language learners, and 
minorities in the school? 
3. To what extent do teacher perceptions of the impact of PVAAS AGI indicate that the 
validity of the PVAAS AGI calculated for their school is important? 
This chapter provides an overview of this quantitative research design and the rationale for the 
design. It provides a description of the site and population addressed in this research. A detailed 
description of research methods and ethical considerations is also provided. 
Research Design and Rationale 
The first phase of this quantitative explanatory correlational research design utilized 
PVAAS AGI data for Pennsylvania middle schools serving grades six to eight to determine the 
level of consistency in PVAAS AGI data assigned to each school building over a period of four 
years. The data utilized in this study was calculated by PVAAS, published on the PVAAS 
website (SAS Institute Inc., 2016), and available for public use.  A mixed ANOVA was used to 
determine the consistency of the PVAAS AGI scores for schools at different achievement levels 
over a four year period.  
The second phase of the research addressed the relationship between demographic factors 
and PVAAS AGI.  A Pearson correlation test between each of the four identified subgroups and 
the PVAAS AGI for each middle school was conducted to determine if the value-added model 
truly provides a representation of student growth that is not influenced by the four demographic 
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factors identified in this research study, as claimed by PDE and the SAS Institute (EVAAS, 
2015). The following sets of data were compared: 
1. Percent of students categorized as economically disadvantaged per building vs. the 
building’s PVAAS AGI in English language arts and mathematics. 
2. Percent of students identified as having a specific learning disability vs. the building’s 
PVAAS AGI in English language arts and mathematics. 
3. Percent of students identified as speaking English as a second language vs. the 
building’s PVAAS AGI in English language arts and mathematics. 
4. Percent of student identified as minority vs. the building’s PVAAS AGI in English 
language arts and mathematics. 
The underlying assumption was that if the PVAAS AGI provides an accurate assessment of 
student learning, the Pearson correlation test would demonstrate no correlation between any of 
these demographic subgroups and student growth scores. If the research illuminates correlations 
between PVAAS AGI and a given demographic variable, then it can be understood that the 
PVAAS AGI does not provide a pure representation of student growth that excludes factors not 
associated with the specific student’s achievement. 
 The third phase of the analysis looked at whether teachers perceive the importance of 
having valid and consistent PVAAS AGI score data included in annual evaluations. Data from a 
survey utilizing a Likert scale design was analyzed to determine if there was any concern on the 
part of teachers related to the validity and consistency of PVAAS AGI data.  
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Site and Population 
The data collected and analyzed in the first and second phase of this research study was 
derived from the PSSA mathematics and English language arts scores of students in grades six 
through eight in the state of Pennsylvania. All of the data used to determine trends in variance 
and to identify consistency was published on the PVAAS website for public use (SAS Institute, 
2016). The data utilized in this study included demographic data for each school, average NCE 
scores, and PVAAS AGI data in mathematics and English language arts for students in public 
middle schools that serve only six through eighth grade.   
The purpose of selecting this particular population is to negate the effects of changes 
attributed to differing grade level tests calculated into the PVAAS AGI, age of transition to 
middle school, and other factors that may differ across schools that serve different age and grade 
level ranges. Therefore, public middle schools that serve grades five through eight or serve 
grades seven through nine were not included in this study.  
Only mathematics and English language arts data were included in this study because 
students receive the mathematics and English language arts PSSA test in grades six, seven, and 
eight, providing three years of data produced at regular intervals. The science PSSA is not 
administered on a yearly basis resulting in a difference in the way that the PVAAS AGI in 
science is calculated for middle schools (Pennsylvania Department of Education, 2016).  
Elementary schools were not included in this study because the first PSSA test provided 
is in third grade and there are not enough years of data to obtain optimal growth scores on which 
to base the PVAAS AGI, as the PVAAS AGI calculation requires three years of data from the 
same students (PVAAS Statewide Team for PDE, 2015). High schools were not included in this 
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study because they do not administer the PSSA test in mathematics and English language arts on 
a yearly basis (Pennsylvania Department of Education, 2016). Gaps in years of testing could 
potentially influence the outcome of the analysis. Private schools, alternative schools, and 
intermediate units were not included in this analysis to negate the influence of systemic 
differences across these different types of school systems. Charter schools were not included in 
this study. 
Middle schools serving grades six through eight were chosen to be the focus of this study 
due to the fact that the majority of the students whose test scores were included in the analysis 
have at least three years of prior data from grades three through seven included in their PVAAS 
growth score calculation which is in turn utilized in the building’s PVAAS AGI calculation as 
the first PSSA test is not provided to students until third grade (Pennsylvania Department of 
Education, 2016). This was necessary to ensure that the method utilized to calculate PVAAS 
AGI was the same for all data included, as slightly different models are used to calculate science 
growth scores, Keystone Algebra growth scores and the growth scores for other standardized 
tests (PVAAS Statewide Team for PDE, 2015). Sixth grade students and students at grade levels 
above sixth grade have had the opportunity to take at least three PSSA assessments in third, 
fourth, and fifth grades. There were no issues with site access for this phase of data collection 
because all of the data utilized is currently published for public use by PVAAS (SAS Institute, 
2016). 
 The third phase of the research utilized data collected from the Likert scale 
survey. This survey data was gathered from middle school math and English language arts 
teachers in sixth, seventh, and eighth grade at two middle schools in the same school district. The 
survey was provided to teachers via Google forms. 
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Research Methods 
In this study, a mixed ANOVA was utilized to determine the consistency of PVAAS AGI 
data across multiple years. A Pearson Correlation test was utilized to determine if there were any 
correlations between the percentage of students in each of the four identified demographic 
subgroups per school building and the PVAAS AGI score for the associated school building. 
Finally, descriptive statistics was utilized to evaluate the data collected from the demographic 
questionnaire and Likert scale survey provided to PVAAS eligible teachers of mathematics and 
English language arts in grades six through eight. 
Phase 1: Consistency in Average Growth Index Scores 
 A mixed ANOVA design was used to measure the stability of PVAAS AGI over a four 
year period for each school included in this research study. The mixed ANOVA was utilized to 
identify possible differences between related means in the case where the dependent variable is 
continuous and the independent variable is categorical (Lund, 2013). Two independent mixed 
ANOVA tests will be performed to assess the stability of annual PVAAS AGI scores in 
mathematics and English language arts from 2013 to 2016 for the 260 Pennsylvania public 
schools serving grades six to eight. In order to identify consistency of PVAAS AGI in 
mathematics and English language arts, the schools will be treated as the dependent variable and 
categorized based on their average Normal Curve Equivalent (NCE) scores in mathematics or 
English language arts using data from the baseline year, 2013.   
Data collection. The first phase of the research had one stage of data collection, as all of the data 
utilized was currently available for public use on the PVAAS website (SAS Institute, 2016). 
PVAAS provides scatterplots comparing average Normal Curve Equivalent scores and PVAAS 
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AGI data for each school in the state of Pennsylvania from 2013 through 2016 on their public 
website. (SAS Institute, 2016). The tool used to create the scatterplots also permits the user to 
create a table of the data. 
PVAAS also provides demographic information for each school in the current year, 
average Normal Curve Equivalent (NCE) scores for each school, PSSA achievement scores, and 
PVAAS AGI scores for the 2013 through 2016 school years for each school in the state of 
Pennsylvania. The data on the website is organized to display school name, school district, 
grades served, percentage of student proficient on the PSSA, and PVAAS AGI scores in table 
columns that can be sorted to identify only schools that serve grades six through eight. The 
average NCE scores for each school building were acquired from the scatter plot tool located on 
the website.  
Data analysis procedures. In the mixed ANOVA tests identifying stability in PVAAS AGI 
scores in English language arts, the schools were categorized by achievement level. A school 
was categorized as “ELA Level 1” if the average Normal Curve Equivalent (NCE) score for all 
students in the school building was greater than 60% in the baseline year of 2013. Schools were 
categorized as “ELA Level 2” if the average NCE score on the PSSA in English language arts 
was greater than or equal to 50% and less than 60%. Schools were categorized as “ELA Level 3” 
if the average NCE score on the PSSA in English language arts was greater than or equal to 40% 
and less than 50%. Schools were categorized as “ELA Level 4” if the average NCE score on the 
PSSA in English language arts was greater than 30% and less than 40%. Finally, schools were 
categorized as “ELA Level 5” if the average NCE score on the PSSA in English language arts 
was great than or equal to 20% and less than 30%. None of the schools analyzed had an average 
NCE less than 20% or greater than 70% in English language arts. 
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 Similarly, in the repeated measures ANOVA tests identifying stability in PVAAS AGI 
for mathematics, schools were categorized by achievement level using the same constraints. 
Schools were be categorized as “MATH Level 1” if the average NCE score in mathematics was 
greater than or equal to 60% in the baseline year of 2013. Schools were categorized as “MATH 
Level 2” if the average NCE score on the PSSA in mathematics was greater than or equal to 50% 
and less than 60%. Schools were categorized as “MATH Level 3” if the average NCE score on 
the PSSA in mathematics was greater than or equal to 40% and less than 50%. Schools were 
categorized as “MATH Level 4” if the average NCE score on the PSSA in mathematics was 
greater than 30% and less than 40%. Finally, schools were categorized as “MATH Level 5” if the 
percentage of students scoring proficient on the PSSA in mathematics was greater than 20% and 
less than 30%. None of the schools analyzed had an average NCE less than 20% or greater than 
70% in English language arts. Table 1 and Table 2 provide an overview of the methodology used 
for categorizing schools in each test. 
Table 1 
Method for categorizing schools based on PSSA performance in English language arts 
 
English Language Arts Level 
 
Achievement in English Language Arts 
 
1 
 
Average NCE in English language arts ≥ 60 
 
2 
 
50 ≤ Average NCE in English language arts < 60 
 
3 
 
40 ≤ Average NCE in English language arts < 50 
 
4 
 
30 ≤ Average NCE in English language arts < 40 
 
5 
 
20 ≤ Average NCE in English language arts < 30 
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Table 2 
Method for categorizing schools based on PSSA performance in mathematics 
 
Mathematics Level 
 
Achievement in Mathematics 
 
1 
 
Average NCE in Mathematics ≥ 60 
 
2 
 
50 ≤ Average NCE in Mathematics < 60 
 
3 
 
40 ≤ Average NCE in Mathematics < 50 
 
4 
 
30 ≤ Average NCE in Mathematics < 40 
 
5 
 
20 ≤ Average NCE in English language arts < 30 
 
The mixed ANOVA test utilized to determine consistency is more specifically referred to 
as a 5 between x 4 within repeated measures ANOVA. This is due to the fact that five 
achievement levels are being assessed for stability of their growth measures across four annual 
growth measures from the year 2013 to 2016.  
Null Hypotheses 
H01  There will be no difference in the mean gain score of schools categorized as ELA 
Level 5, ELA Level 4, ELA Level 3, ELA Level 2, and ELA Level1. 
H01: µ ELA Level 5 = µ ELA Level 4 = µ ELA LEVEL 3 = µ ELA Level 3 =µ ELA LEVEL 2 =µ ELA 
Level 1 
H02 There will be no difference in the mean gain scores of schools categorized as 
Math Level 5, Math Level 4, Math Level 3, Math Level 2, and Math Level 1. 
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H02: µ MATH Level 5 = µ MATH LEVEL 4 = µ MATH LEVEL 3 = µ MATH LEVEL 3 =µ MATH LEVEL 
2 =µ MAH LEVEL 1 
The Statistical Package for Social Sciences (SPSS) was utilized to conduct mixed 
ANOVA tests and yielded partial eta square (ŋp
2
) effect sizes. Effect size was used to determine 
the extent of the relationship between the achievement level and the change in PVAAS AGI over 
the four year period for each test. The significance level for each test was set at 0.05%. Effect 
sizes were interpreted as follows: small, 0.01 ≤ ŋp
2 < 0.06; medium, 0.06 ≤ ŋp
2 
< 0.14; large, 0.06 
≤ ŋp
2 
< 0.1. Table 3 provides an overview of the tests utilized to determine consistency of 
PVAAS AGI scores assigned to schools with differing levels of achievement in Pennsylvania. 
Table 3 
Summary of tests determining consistency of PVAAS AGI scores 
 
Test 
 
Independent Variable 
 
Dependent Variable 
 
Treatment 
 
1 
 
English language arts 
achievement level 
 
PVAAS AGI in English 
language arts 
 
Mixed ANOVA 
 
2 
 
Mathematics achievement level 
 
PVAAS AGI in 
Mathematics 
 
Mixed ANOVA 
 
Phase 2: Relationships between Demographics and the PVAAS AGI Scores 
Pearson correlation tests were used as the primary method to determine the relationships 
between PVAAS AGI in English language arts and mathematics and each of the demographic 
subgroups. The Pearson correlation test was used to measure and describe the relationship 
between two continuous variables. In each of the tests, the independent variable was the 
percentage of students in a building that belong to a given demographic subgroup and the 
 49 
 
dependent variable was the PVAAS AGI score for the building. Both the percentages of students 
in a given demographic subgroup and the PVAAS AGI scores for buildings provide data that is 
continuous. Since PVAAS AGI is calculated using NCE scores, prior to performing the primary 
set of Pearson correlation tests designed to directly answer the research question regarding 
correlations between PVAAS AGI and demographics, a secondary set of Pearson correlation 
tests was performed comparing the average NCE scores of each school and demographic 
variables. The purpose of these tests was to acquire additional information that may place the 
results of the primary tests in context. 
Data collection. The data utilized is this second phase of the research was copied directly from 
the data tables provided by PVAAS and the demographic data that was collected from PVAAS 
in the first phase of research. The data was compiled into Excel spreadsheets. The first Excel 
spreadsheet contained the following information: school name, grades tested, demographic 
information from the 2015 school year, average NCE scores in mathematics, PSSA achievement 
score data for mathematics, and PVAAS AGI data for mathematics from the 2015 school year. 
The second Excel spreadsheet contained the following information: school name, grades tested, 
demographic information for the 2015 school year, average NCE scores in English language arts, 
PSSA achievement score data for English language arts, and PVAAS AGI data for English 
language arts for the 2015 school year. The third Excel spreadsheet contained the following 
information: school name, grades tested, demographic information from the 2016 school year, 
average NCE scores in mathematics, PSSA achievement score data for mathematics, and 
PVAAS AGI data for mathematics from the 2016 school year. The fourth Excel spreadsheet 
contained the following information: school name, grades tested, demographic information for 
the 2016 school year, average NCE scores in English language arts, PSSA achievement score 
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data for English language arts, and PVAAS AGI data for English language arts for the 2016 
school year.  
Data analysis procedures. The data in each of these Excel files was then used to run each of the 
Pearson correlations tests. In a Pearson correlation test the degree of the relationship is defined 
by the correlation coefficient, denoted r, and falls between the values of -1 and 1.  If r = 0 no 
relationship between the two variables is indicated. If r= +1, there is a perfectly positive 
relationship between the two variables and if r = - 1, there is a perfectly negative relationship 
between the two variables. The following guidelines can be used to interpret the r statistic in 
terms of the value of the relationship: very weak, .00 ≤ | r | ≤ 0.29; weak, .30 ≤ | r | ≤ 0.49; 
moderate, .50 ≤ | r | ≤ 0.69, strong; .70 ≤ | r | ≤ 0.89; very strong, .90 ≤ | r | ≤ 1.0.  
Null Hypotheses 
H01: No correlation exists between the percentage of economically disadvantaged 
students in a school and the school’s PVAAS AGI in mathematics. 
 H01: red/math  = 0 
H02: No correlation exists between the percentage of economically disadvantaged 
students in a school and the school’s PVAAS AGI in English language arts. 
H03: red/ela  = 0 
H03: No correlation exists between the percentage of students with learning disabilities in 
a school and the school’s PVAAS AGI in mathematics. 
H03: riep/math  = 0 
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H04: No correlation exists between the percentage of students with learning disabilities in 
a school and the school’s PVAAS AGI in English language arts. 
H04: riep/ela  = 0 
H05: No correlation exists between the percentage of students that are minorities in a 
school and the school’s PVAAS AGI in mathematics. 
H05: rmin/math  = 0 
H06: No correlation exists between the percentage of students that are minorities in a 
school and the school’s PVAAS AGI in English language arts. 
H06: rmin/ela  = 0 
H07: No correlation exists between the percentage of students that are English as a second 
language learners in a school and the school’s PVAAS AGI in mathematics. 
H07: resl/math  = 0 
H08: No correlation exists between the percentage of students that are English as a second 
language learners in a school and the school’s PVAAS AGI in English language arts.  
H08: resl/ela  = 0 
A series of Pearson correlation tests were performed to test each of these hypotheses in 2015 and 
2016. Table 4 represents the individual tests performed using data from 2015. Table 5 represents 
the individual tests performed using data from 2016. 
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Table 4 
Summary of tests for 2015 school year performed in phase 2 
 
Test Data Treatment 
 
1 
 
Average NCE score in Mathematics  vs. Percent Economically 
Disadvantaged 
 
Pearson Correlation 
 
2 
 
Average NCE score in English language arts vs. Percent 
Economically Disadvantaged 
 
Pearson Correlation 
 
3 
 
Average NCE score in Mathematics vs. Percent Minority 
 
Pearson Correlation 
 
4 
 
Average NCE score in English language arts vs. Percent Minority 
 
Pearson Correlation 
 
5 
 
Average NCE score in Mathematics vs. Percent Limited English 
Proficiency 
 
Pearson Correlation 
 
6 
 
Average NCE score in English language arts vs. Percent Limited 
English Proficiency 
 
Pearson Correlation 
 
7 
 
Average NCE score in Mathematics vs. Percent Special Education 
 
Pearson Correlation 
 
8 
 
Average NCE score in English language arts vs. Percent Special 
Education 
 
Pearson Correlation 
 
9 
 
PVAAS AGI in Mathematics  vs. Percent Economically 
Disadvantaged 
 
Pearson Correlation 
 
10 
 
PVAAS AGI in English language arts vs. Percent Economically 
 
Pearson Correlation 
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Disadvantaged 
 
11 
 
PVAAS AGI in Mathematics vs. Percent Minority 
 
Pearson Correlation 
 
12 
 
PVAAS AGI in English language arts vs. Percent Minority 
 
Pearson Correlation 
 
13 
 
PVAAS AGI in Mathematics vs. Percent Limited English 
Proficiency 
 
Pearson Correlation 
 
14 
 
PVAAS AGI in English language arts vs. Percent Limited English 
Proficiency 
 
Pearson Correlation 
 
15 
 
PVAAS AGI in Mathematics vs. Percent Special Education 
 
Pearson Correlation 
 
16 
 
PVAAS AGI in English language arts vs. Percent Special 
Education 
 
Pearson Correlation 
 
Table 5 
Summary of tests for the 2016 school year performed in phase 2 
 
Test Data Treatment 
 
1 
 
Average NCE score in Mathematics  vs. Percent Economically 
Disadvantaged 
 
Pearson Correlation 
 
2 
 
Average NCE score in English language arts vs. Percent 
Economically Disadvantaged 
 
Pearson Correlation 
 
3 
 
Average NCE score in Mathematics vs. Percent Minority 
 
Pearson Correlation 
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4 
 
Average NCE score in English language arts vs. Percent Minority 
 
Pearson Correlation 
 
5 
 
Average NCE score in Mathematics vs. Percent Limited English 
Proficiency 
 
Pearson Correlation 
 
6 
 
Average NCE score in English language arts vs. Percent Limited 
English Proficiency 
 
Pearson Correlation 
 
7 
 
Average NCE score in Mathematics vs. Percent Special Education 
 
Pearson Correlation 
 
8 
 
Average NCE score in English language arts vs. Percent Special 
Education 
 
Pearson Correlation 
 
9 
 
PVAAS AGI in Mathematics  vs. Percent Economically 
Disadvantaged 
 
Pearson Correlation 
 
10 
 
PVAAS AGI in English language arts vs. Percent Economically 
Disadvantaged 
 
Pearson Correlation 
 
11 
 
PVAAS AGI in Mathematics vs. Percent Minority 
 
Pearson Correlation 
 
12 
 
PVAAS AGI in English language arts vs. Percent Minority 
 
Pearson Correlation 
 
13 
 
PVAAS AGI in Mathematics vs. Percent Limited English 
Proficiency 
 
Pearson Correlation 
 
14 
 
PVAAS AGI in English language arts vs. Percent Limited English 
Proficiency 
 
Pearson Correlation 
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15 PVAAS AGI in Mathematics vs. Percent Special Education Pearson Correlation 
 
16 
 
PVAAS AGI in English language arts vs. Percent Special 
Education 
 
Pearson Correlation 
 
Phase 3: Teacher Perceptions of Change Resulting from PVAAS AGI Scores 
The third phase of this research study measured teacher perceptions indicating the 
importance of the validity and consistency of PVAAS AGI scores assigned to each school 
building. The following hypotheses were tested to answer the third research question. 
Research Hypothesis 1: Teachers believe that there is a shift in school morale as a result  
of their PVAAS AGI being included in annual effectiveness 
rating. 
Research Hypothesis 2: Teachers experience a change in the instructional practices they   
                                      are expected to utilize as a result of their school’s PVAAS AGI. 
Research Hypothesis 3: Teachers experience staffing changes as a result of their school’s  
                                       PVAAS AGI. 
Research Hypothesis 4: Teachers experience scheduling changes as a result of their  
school’s  PVAAS AGI. 
Research Hypothesis 5: Teachers perceive a shift in the amount of support provided to  
                                       students as a result of changes in the PVAAS AGI. 
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Research Hypothesis 6: Teachers do not believe that their PVAAS AGI score is solely 
   dependent on teacher efficacy. 
Research Hypothesis 7: Teachers have an incomplete understanding of how the PVAAS  
     AGI score is calculated.  
Data collection. Prior to collecting data in this phase, the proper steps were taken to obtain 
Internal Review Board (IRB) approval from Drexel University. A pilot survey was created and 
provided via email with an explanation of the purpose of the research to the Superintendent of 
the school district, for the purpose of obtaining approval to pilot the survey at elementary schools 
in the school district with the goal of eventually providing the finalized survey to PVAAS 
eligible teachers in grades six through eight in the school district. After receiving approval from 
the Superintendent to pilot and conduct the survey, the researcher communicated via email with 
the two principals of the middle schools in which the survey was intended to be conducted to 
obtain their approval for requesting that their teachers participate in the research survey. After 
receiving initial approval from the middle school principals, the four elementary school 
principals were contacted via email to obtain approval for piloting the survey with their PVAAS 
eligible teachers in grades four through five.  Three of the four principals provided approval to 
pilot the survey. After receiving this permission, the pilot survey was distributed to teachers in 
grades four through five via email using Google forms. This data was collected and it was 
determined that all of the survey questions are unambiguous and that usable data could be 
gathered from the results. The forms for IRB approval were then completed and submitted to the 
IRB committee. After receiving IRB approval, a formal letter describing the research (Appendix 
B) and the finalized survey (Appendix E) was sent to the Superintendent of the school district 
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requesting permission to provide the survey to their PVAAS eligible teachers of mathematics 
and English language arts in grades six through eight. Upon receiving approval from the 
Superintendent, the email addresses of each PVAAS eligible teacher in grades six through eight 
was collected and the survey, with consent disclosure, was supplied via email using Google 
forms from the researcher’s private Google mail account (Appendix E). The data was then 
secured in this password protected account. 
Data analysis procedures. Analyzing the likert scale data involved determining the mean score 
for each of the questions in the survey. Additionally, the percentage of participants selecting each 
scale point for each question was calculated to determine if this information can contribute to a 
broader understanding of the survey results. 
Timeline 
 
Figure 3: Research Timeline. 
12.01.16 
• Submit proposal and obtain IRB approval 
01.01.17 
• Collect and organized PSSA Achievement Data and PVAAS Data 
• Pilot survey 
01.15.17 
• Revise survey as needed 
• Provide survey to staff 
• Complete data analysis for research question 1 
02.15.17 
• Collect survey from staff. 
• Complete data analysis for research question 2 
03.01.17 
• Complete data analysis for research question 3 
04.01.17 
• Complete Chapter 4 of Dissertation 
4.31.17 
• Complete Chapter 5 of Dissertation 
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Ethical Considerations 
There are three areas to be mindful of ethical considerations when conducting a 
quantitative research design both with and without human subjects: data collection, data analysis 
and data reporting. In the data collection process it is important to ensure that a large enough 
sample size is collected. The sample size should be greater than or equal to thirty data points.  
The first two phases of the study will include data points from 260 schools in the state of 
Pennsylvania, satisfying the sample size constraints. While it was not possible to obtain thirty 
responses in the third phase, the explanations provided with the responses yielded greater insight 
into the data obtained. It was necessary to obtain permission to survey the mathematics and 
English language arts teachers from the Superintendent of the surveyed school district, to provide 
accurate documentation to the survey participates of the type of study they are participating in, 
obtain permission to include their data, and ensure that their data remains anonymous. When 
analyzing the data, it was important to ensure accuracy, particularly when extracting and 
transcribing data from the data tables provided by PVAAS. The researcher must also keep in 
mind that the outcomes of data analysis for the first two phases of the study does not necessary 
imply cause, only correlation.  All data analysis in this study was reported, including that which 
does not support any correlation.  
Summary 
In Pennsylvania, fifteen percent of a teacher’s effectiveness rating is determined by the 
PVAAS AGI calculated for the teacher’s school.  The accuracy of the PVAAS AGI score 
calculation has become a subject of national debate and crucial to teachers wanting to ensure 
their professional status is earned.  This research sought to determine if there are any indicators 
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that the PVAAS AGI may not be a valid measure of teacher efficacy. Such indicators include the 
level of consistency of PVAAS AGI scores in English language arts and mathematics, 
correlations between PVAAS AGI scores and demographics, and the changes perceived by 
teachers to occur as the result of the PVAAS AGI that are not directly related to a teacher’s 
individual effectiveness. 
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Chapter 4: Findings and Results 
The purpose of this research was to determine if the Pennsylvania Value-Added 
Assessment System Average Growth Index (PVAAS AGI) scores for teachers and schools 
provide a valid and consistent assessment of teacher effectiveness and if teachers’ perceptions 
indicate that the validity and consistency of the PVAAS AGI score included in the Classroom 
Rating Tool is important.  Data collection and analysis were guided by three research questions: 
1. To what extent do PVAAS AGI scores assigned to a school change statistically over 
time? 
2. How does the PVAAS AGI scores assigned to a school relate to the percentage of 
economically disadvantaged, learning disabled, English language learners, and 
minorities in the school? 
3. To what extent do teacher perceptions of the impact of PVAAS AGI indicate that the 
validity of the PVAAS AGI calculated for their school is important? 
A mixed ANOVA was utilized to determine how PVAAS AGI scores change statistically 
over time in mathematics and English language arts. Two hundred and sixty middle schools 
serving grades six through eight were first categorized by achievement level in mathematics, 
based on data from the base year, 2013. Schools with an average Normal Curve Equivalent 
(NCE) score of 60% or above were categorized as Level 1 schools. Schools with an average 
NCE scores greater than or equal 50% and less than 60% were categorized as Level 2. Level 3 
schools had average NCE scores that were greater than or equal to 40% and less than 50%. 
Schools were categorized as Level 4 schools if they had an average NCE scores greater than or 
equal to 30% and less than 50%. Finally, Level 5 schools had average NCE scores that were 
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greater than or equal to 20% and less than 30%. The same process was utilized to categorize 
schools by achievement level in English language arts. None of the 260 schools had an average 
NCE score greater than 70% or less than 20% in either mathematics or English language arts.  
In the mixed ANOVA design, achievement levels were treated as the between factors and 
the PVAAS AGI scores for 2013-2016 were treated as the within factors. The goal of this test 
was to determine if there was any difference in mean gain scores between schools in different 
achievement levels and four years of annual PVAAS AGI scores. This test was performed twice, 
once using achievement level data and PVAAS AGI in mathematics and once using achievement 
level data and PVAAS AGI in English language arts. 
 A Pearson correlation test was used to determine if any correlations existed between 
PVAAS AGI in mathematics and demographic variables of each school as well as between 
PVAAS AGI in English language arts and the demographic variables of each school. Scatterplot 
graphs were generated for each test to represent the distribution of PVAAS AGI scores in 
mathematics and English language arts as they relate to the percentage of students in each 
demographic category. The four demographic categories tested included economically (ED) 
disadvantaged, special education students with individualized education plans (IEP), limited 
English proficient (LEP), and minority (MIN). Students classified as limited English proficient 
are also sometimes referred to in this analysis as English language learners. 
A likert scale survey was utilized to determine teacher perceptions of change in the 
school environment resulting from PVAAS AGI scores being included in their Classroom Rating 
Tool (annual teacher evaluation), and whether teachers perceive PVAAS AGI calculations to be 
valid. The survey was distributed to two middle schools, within the same school district, serving 
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grades six through eight. PVAAS eligible teachers were invited to complete the survey 
electronically via Google forms. 
Results and Interpretations 
 A mixed ANOVA design was utilized to determine the extent to which PVAAS AGI 
scores in mathematics and English languages arts change over time. Pearson correlation tests 
were used to identify correlations between PVAAS AGI and demographic variables in school 
buildings. A survey utilizing the likert scale was administered to teachers in two middle school 
buildings to determine the importance of consistency and validity of the PVAAS AGI scores 
included in the teachers’ Classroom Rating Tool.  
PVAAS AGI Statistical Changes over Time 
 During the data collection process it was discovered that there were a number of 
discrepancies in the reporting of grade levels for each school. The first phase of data collection 
involved using the search tool (PVAAS, 2016) in September of 2016, when the 2015 data was 
still available in the search tool (PVAAS only publishes the previous year’s data in the search 
tool), to select all of the schools that served grades six through eight. The scatterplot tool was 
then utilized to collect information for this set of schools from 2013 and 2014. Four schools were 
not available in the scatterplot tool. Unable to secure four years of data for these schools, they 
were not included in the final analysis. In October of 2016, after the 2016 data was entered into 
the search tool, a similar search for schools serving grades six through eight was performed. This 
search yielded a set of schools that either excluded schools from the previous year or included 
schools that had not been included the previous year. Upon further investigation, it was found 
that multiple schools had their grade levels listed incorrectly in the PVAAS search tool. Table 6 
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represents the schools that were misclassified in the 2016 search tool. It is unclear whether this 
discrepancy only effects the grade level identification of the school on the website or if the 
misclassification of the schools also resulted in miscalculation due to including the incorrect set 
of testing data. Several schools were also listed with incorrect names or not reported at all. Table 
6 represents the number of schools serving grades six through eight that were identified as 
serving incorrect grade levels. Only schools for which it was possible to obtain four years of data 
from the PVAAS public website were considered in the analysis. The grade levels for schools 
that were not listed as serving grades six through eight on the PVAAS website in 2016 were 
independently verified using the individual school district websites before their data was 
included in the analysis. A total of 29 schools or 11% of the schools included in the analysis 
were incorrectly identified by grade level in 2016. 
Table 6 
PVAAS grade level reporting inaccuracies in 2016 
 
Number of Schools Serving Grades 6 to 8 
 
Incorrect Grade Levels Listed 
 
2 
 
4-8 
 
16 
 
5-8 
 
8 
 
7-8 
 
2 
 
6-11 
 
1 
 
6-12 
 
A Mixed ANOVA design was utilized to determine how the PVAAS AGI scores in 
mathematics and English language arts of Pennsylvania middle schools hosting grades six 
through eight changed over time. Schools were categorized into five levels (between factors) of 
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student performance using the school’s average normal curve equivalent scores and tested using 
four years of PVAAS AGI data (within factors) in mathematics and English language arts from 
the years 2013 to 2016.  The first product of this analysis utilizing PVAAS AGI data for 
mathematics and performed using the Statistical Package for Social Sciences (SPSS) revealed 
means and standard deviations in PVAAS AGI scores in mathematics for schools in each level. 
Table 7 demonstrates that PVAAS AGI scores for mathematics in grades six through eight have, 
on average, decreased consistently from 2013 to 2016 across all five performance levels.  
Table 7 
Univariate statistics for mathematics variables in analysis (standard errors) 
  
 
Means 
 
Group 
 
N 
 
2013 
 
2014 
 
2015 
 
2016 
 
Level 1 
 
36 
 
2.87 
(4.05) 
 
1.4 
(4.42) 
 
1.63 
(5.67) 
 
-1.83 
(10.98) 
 
Level 2 
 
147 
 
1.85 
(4.23) 
 
-.8 
(4.72) 
 
-.67 
(4.2) 
 
.11 
(4.4) 
 
Level 3 
 
60 
 
1.39 
(3.59) 
 
-.21 
(3.86) 
 
-0.57 
(4.78) 
 
.04 
(3.76) 
 
Level 4 
 
14 
 
2.9 
(2.75) 
 
.97 
(5.15) 
 
-2.84 
(4.96) 
 
-3.07 
(4.4) 
 
Level 5 
 
3 
 
-.91 
(1.79) 
 
-2.34 
(1.79) 
 
-1.41 
(1.17) 
 
-1.64 
(1.7) 
 
The second part of the analysis provided results of the mixed ANOVA. Mauchly’s Test 
was highly significant, W = 0.858, χ2 (5) =38.75, p < .000, violating the null hypothesis that the 
matrix does not have equal variances and equal covariances. Therefore, the Greenhouse- Geisser 
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and Hunh-Feldt epsilon corrections can be used to ensure that the F-test does not result in an 
inflation of Type 1 Errors. The corresponding corrective coefficients were: Greenhouse-Geisser ε 
= .911 and Hunyh-Feldt ε = .937. However, given that even with each correction the F value 
remains the same, it was not necessary to use either of the corrections. This analysis revealed that 
time had a negative effect on PVAAS AGI scores in mathematics. The results are presented in 
Table 8. 
Table 8  
Repeated measures analysis of variance for mathematics within-subjects effects 
 
Effect 
 
MS 
 
df 
 
F 
 
P 
 
ηp
2
 
 
Time 
 
87.61 
 
3 
 
5.21 
 
< .001 
 
.02 
 
Time 
x Level 
52.32 12 2.84 < .001 
 
.043 
 
Error 
 
16.8 
 
765 
 
 
 
 
 
 Analysis of the between-subject effects revealed that there was not a statistically 
significant difference in variance between groups and within groups. Therefore, the performance 
level of a school does not seem influence the PVAAS AGI score in mathematics over time (see 
table 9).  
Table 9 
Repeated measures analysis of variance for mathematics between-subjects effects  
 
Source 
 
MS 
 
df 
 
F 
 
P 
 
ηp
2
 
 
Level 
 
41.436 
 
4 
 
1.069 
 
< .372 
 
.016 
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Error 
 
16.8 
 
765 
 
 
 
 
  
The second mixed ANOVA analysis utilized PVAAS AGI data in English language arts 
for schools categorized by performance level. The first output of this analysis revealed means 
and standard deviations in PVAAS AGI scores in English language arts for schools in each 
performance level. Table 10 demonstrates that PVAAS AGI scores for mathematics in grades six 
through eight have, on average, decreased consistently from 2013 to 2016 across all five 
performance levels.  
Table 10 
Univariate statistics for English language arts variables in analysis (standard errors) 
  
 
Means 
 
Group 
 
N 
 
2013 
 
2014 
 
2015 
 
2016 
 
Level 1 
 
29 
 
 
1.24 
(3.5) 
 
 
1.27 
(3.34) 
 
2.39 
(3.84) 
 
-2.13 
(2.82) 
 
Level 2 
 
141 
 
 
1.11 
(2.77) 
 
 
-3.2 
(3.02) 
.11 
(3.82) 
-0.9 
(3.35) 
 
Level 3 73 
 
1.81 
(2.5) 
 
-.49 
(2.86) 
 
-1.05 
(3.96) 
 
0.25 
(3.41) 
 
Level 4 16 
 
 
2.51 
(1.55) 
 
 
-.95 
(1.6) 
 
 
-1.92 
(2.9) 
 
 
-1.74 
(2.6) 
 
Level 5 1 
 
0.88 
 
 
-1.03 
 
 
-5.9 
 
 
-1.86 
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The second part of the analysis provided results of the mixed ANOVA. Mauchly’s Test 
was highly significant, W = 0.908, χ2 (5) =24.476, p < .000 violating the null hypothesis that the 
matrix does not have equal variances and equal covariances. Therefore, the Greenhouse- Geisser 
and Hunh-Feldt epsilon corrections can be used to ensure that the F-test does not result in an 
inflation of Type 1 Errors. The corresponding corrective coefficients were: Greenhouse-Geisser ε 
= .944  and Hunyh-Feldt ε = .971 . However, given that even with each correction the F value 
remains the same, it was not necessary to use either of the corrections. This analysis revealed that 
time had a negative effect on PVAAS AGI scores in mathematics (see table 11).  
Table 11 
Repeated measures analysis of variance for English language arts within-subjects effects 
 
Effect 
 
MS 
 
df 
 
F 
 
P 
 
ηp
2
 
 
Time 
 
36.42 
 
3 
 
4.63 
 
.003 
 
.02 
 
Time 
x Level 
45.06 12 5.73 .000 
 
.08 
 
Error 
 
7.86 
 
722.35 
 
 
 
 
 
 Analysis of the between-subject effects for English language arts revealed that there was 
not a statistically significant difference in variance between groups and within groups. Therefore, 
the performance level of a school did not seem to influence the PVAAS AGI score in English 
language arts over time (see table 12).  
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Table 12 
Repeated measures analysis of variance for English language arts between-subjects effects  
 
Source 
 
MS 
 
df 
 
F 
 
P 
 
ηp
2
 
 
Level 
 
20.41 
 
4 
 
.44 
 
.334 
 
.02 
      
 
Error 
 
17.75 
 
255 
 
 
 
 
  
The finding of greatest interest from this analysis was that the means for schools across 
all performance levels and subject areas significantly declined over the four year period.  It is 
important to note when interpreting these findings that in 2015 the Pennsylvania State 
Department of Education published a new test aligned with the new Pennsylvania Common Core 
Standards.  Figures 4 and 5 provide a graphical representation of how the mean gain scores 
changed over time. It is apparent from Figure 2 that the PVAAS AGI mathematics and English 
language arts scores fell significantly overall from 2013 to 2016. However, the mean gains of 
levels 1, 2, and 5 in both mathematics and English language arts experienced an increase in 
2015.   
 
  
 69 
 
 
Figure 4. Mean gain score changes over time in PVAAS AGI for mathematics.  
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Figure 5. Mean gains over time in PVAAS AGI for English language arts. 
Relationships between PVAAS AGI Scores and Demographics 
PVAAS AGI scores are calculated using the Normal Curve Equivalent (NCE) of each 
student. Therefore, the first set of Pearson correlation tests conducted were between the average 
NCE for each school and the percentage of economically disadvantaged, special education, 
limited English proficient, and minority students in the school. This simple calculation was 
calculated using Microsoft Excel. Then, SPSS was utilized to calculate an individual Pearson 
correlation test for the mathematics and English language arts PVAAS AGI scores for each 
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school in 2015 and 2016 and the percentage of students within each school composing each of 
the demographic categories: economically disadvantaged, learning disabled, English language 
learner, and minority. The Pearson correlation r values were calculated and a scatterplot of the 
data and best fit line was generated. 
2015 PVAAS AGI in Mathematics 
The first set of Pearson correlation tests for mathematics in 2015 analyzed the 
relationship between the average NCE score for each school in mathematics and the percentage 
of economically disadvantaged, special education, limited English proficiency, and minority 
students in 2015. Table 13 represents the relationship between the average NCE score for each 
school and each of the demographic variables. 
Table 13 
Pearson correlations between average Normal Curve Equivalent scores in mathematics and 
demographic variables in 2015 
 
Demographic Variable 
 
Pearson’s r 
 
Economically Disadvantaged 
 
-0.86 
 
Special Education 
 
-0.49 
 
Limited English Proficiency 
 
-0.45 
 
Minority 
 
-0.6 
 
There was a strong negative correlation between average NCE scores for each school and the 
percentage of economically disadvantaged students. Weak negative correlations were identified 
between average NCE scores and the percentage of special education and limited English 
 72 
 
proficiency students. A moderate negative correlation was identified to exist between the average 
NCE score for each school and the percentage of minority students. 
 The second set of Pearson tests for mathematics in 2015 analyzed the relationship 
between PVAAS AGI in mathematics for each school and the percentage of economically 
disadvantaged, special education, limited English proficient, and minority students in each 
school. There was a very weak negative correlation between the PVAAS AGI mathematics 
scores for each school and the percentage of economically disadvantaged students in the school, 
r = -.201, n=260, p=.001.  Figure 6 shows the distribution of the PVAAS AGI mathematics 
scores per school as related to percent economically disadvantaged in each school and line of 
best fit.  
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Figure 6. PVAAS AGI for mathematics related to percent economically disadvantaged. 
There was a very weak negative correlation between the PVAAS AGI mathematics score 
for each school building and the percentage of students requiring special education services in 
each building, r = -.166, n= 260, p = .004. Figure7 represents the distribution of PVAAS AGI 
mathematics scores and the line of best fit. 
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Figure 7. PVAAS AGI for mathematics related to percent of student needing special education 
services. 
There was a very weak negative correlation between the PVAAS AGI mathematics 
scores for each school building and the percentage of students speaking English as a second 
language in each building, r = -.136, n= 260, p = .014. Figure 8 represents the distribution of 
PVAAS AGI mathematics scores and line of best fit. 
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Figure 8. PVAAS AGI for mathematics related to percent limited English proficiency. 
There was a very weak negative correlation between the PVAAS AGI mathematics 
scores for each school building and the percentage of student classified as minorities in each 
building, r = -.176, n =260, p = .002. Figure 9 represents the distribution of PVAAS AGI 
mathematics scores and line of best fit. 
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Figure 9. PVAAS AGI for mathematics related to percent minority. 
2015 PVAAS AGI in English Language Arts 
The first set of Pearson correlation tests identified relationships between the average NCE 
score of each school in English language arts and the percentage of economically disadvantaged, 
special education, limited English proficiency, and minority students in each school in 2015. 
Table 14 represents the relationship between the average NCE for each school and each of the 
demographic variables. 
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Table 14 
Pearson correlations between average Normal Curve Equivalent scores in English language arts 
and Demographic Variables in 2015 
 
Demographic Variable 
 
Pearson’s r 
 
Economically Disadvantaged 
 
-0.83 
 
Special Education 
 
-0.48 
 
Limited English Proficiency 
 
-0.42 
 
Minority 
 
-0.54 
 
There was a strong negative correlation between average NCE scores for each school and the 
percentage of economically disadvantaged students. Weak negative correlations were identified 
between average NCE scores and the percentage of special education and limited English 
proficiency students. A moderate negative correlation was identified to exist between the average 
NCE score for each school and the percentage of minority students. 
The second set of Pearson tests for English language arts in 2015 analyzed the 
relationship between PVAAS AGI in English language arts for each school and the percentage 
economically disadvantaged, special education, limited English proficient, and minority students 
in each school. There was a very weak positive correlation between the PVAAS AGI English 
language arts score for each school building and the percentage of students classified as 
economically disadvantaged in each building, r = .28, n= 260, p = .000. Figure 10 represents the 
distribution of PVAAS AGI English language arts scores and the line of best fit. 
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Figure 10. PVAAS AGI for English language arts related to percent economically 
disadvantaged. 
There was a very weak negative correlation between the PVAAS AGI English language 
arts score for each school building and the percentage of students requiring special education 
services in each building, r = -.19, n= 260, p = .001. Figure 11 represents the distribution of 
PVAAS AGI English language arts scores and the line of best fit. 
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Figure 11. PVAAS AGI for English language arts related to percent needing special education 
services. 
There was no significant correlation between the PVAAS AGI English language arts 
score for each school building and the percentage of students classified as limited English 
proficiency in each building, r = -.081, n= 260, p = .097. Figure 12 represents the distribution of 
PVAAS AGI English language arts scores and the line of best fit. However, in this case the best 
fit line is not indicative of a relationship due to the lack of significance in the correlation. 
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Figure 12. PVAAS AGI for English language arts related to percent limited English proficient. 
There was a very weak negative correlation between the PVAAS AGI English language 
arts scores for each school building and the percentage of student classified as minorities in each 
building, r = -.115, n =260, p = .032. Figure 13 represents the distribution of PVAAS AGI 
English language arts scores and line of best fit. 
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Figure 13. 2015 PVAAS AGI for English language arts related to percent minority. 
2016 PVAAS AGI in Mathematics 
The first set of Pearson tests for mathematics in 2016 analyzed the relationship between 
the average NCE with each school in mathematics and the percentage of economically 
disadvantaged, special education, limited English proficiency, and minority students in 2016. 
Table 15 represents that relationship between the average NCE in mathematics for each school 
and each of the demographic variables in 2016.  
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Table 15 
Pearson correlations between average Normal Curve Equivalent scores in Mathematics and 
Demographic Variables in 2016 
 
Demographic Variable 
 
Pearson’s r 
 
Economically Disadvantaged 
 
-0.85 
 
Special Education 
 
-0.51 
 
Limited English Proficiency 
 
-0.43 
 
Minority 
 
-0.61 
 
There was a strong negative correlation between average NCE scores for each school and the 
percentage of economically disadvantaged students. Moderate negative correlations were 
identified between average NCE scores and the percentage of special education and minority 
students. A weak negative correlation was identified to exist between the average NCE score for 
each school and the percentage of limited English proficiency students. 
 The second set of Pearson tests for mathematics in 2016 analyzed the relationship 
between PVAAS AGI in mathematics for each school and the percentage of economically 
disadvantaged, special education, limited English proficient, and minority students in each 
school. There was no significant correlation between the 2016 PVAAS AGI mathematics scores 
for each school and the percentage of economically disadvantaged students in the school, r = -
.058, n=260, p=.174.  Figure 14 shows the distribution of the 2016 PVAAS AGI mathematics 
scores and line of best fit. However, in this case the best fit line is not indicative of a relationship 
due to the lack of significance in the correlation. 
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Figure 14. 2016 PVAAS AGI for mathematics related to percent economically disadvantaged. 
There was no significant correlation between the 2016 PVAAS AGI mathematics score 
for each school building and the percentage of students requiring special education services in 
each building, r = -.077, n= 260, p = .109. Figure 15 represents the distribution of 2016 PVAAS 
AGI mathematics scores and the line of best fit. However, in this case the best fit line is not 
indicative of a relationship due to the lack of significance in the correlation. 
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Figure 15. 2016 PVAAS AGI for mathematics related to percent needing special education 
services. 
There was a very weak correlation between the 2016 PVAAS AGI mathematics score for 
each school building and the percentage of students classified as limited English proficiency in 
each building, r = -.129, n= 260, p = .019. Figure 16 represents the distribution of 2016 PVAAS 
AGI mathematics scores and the line of best fit. 
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Figure 16. 2016 PVAAS AGI for mathematics related to percent limited English proficient. 
There was a very weak negative correlation between the PVAAS AGI mathematics 
scores for each school building and the percentage of student classified as minorities in each 
building, r = -.182, n =260, p = .002. Figure 17 represents the distribution of PVAAS AGI 
mathematics scores and line of best fit. 
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Figure 17. 2016 PVAAS AGI for mathematics related to percent minority. 
2016 PVAAS AGI in English Language Arts 
The first set of Pearson tests for English language arts in 2016 analyzed the relationship 
between the average NCE for each school in English language arts and the percentage of 
economically disadvantaged, special education, limited English proficiency, and minority 
students in 2016.  
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Table 16 
Pearson correlations between average Normal Curve Equivalent scores in English language arts 
and demographic variables in 2016 
 
Demographic Variable 
 
Pearson’s r 
 
Economically Disadvantaged 
 
-0.84 
 
Special Education 
 
-0.5 
 
Limited English Proficiency 
 
-0.44 
 
Minority 
 
-0.6 
 
There was a strong negative correlation between average NCE scores for each school and the 
percentage of economically disadvantaged students. Moderate negative correlations were 
identified between average NCE scores and the percentage of special education and minority 
students. A weak negative correlation was identified to exist between the average NCE score for 
each school and the percentage of limited English proficiency students. 
 The second set of Pearson tests for English language arts in 2016 analyzed the 
relationship between PVAAS AGI in mathematics for each school and the percentage 
economically disadvantaged, special education, limited English proficient, and minority students 
in each school. There was a very weak positive correlation between the 2016 PVAAS AGI 
English language arts scores for each school and the percentage of economically disadvantaged 
students in the school, r = -.13, n=260, p=.018.  Figure 18 shows the distribution of the 2016 
PVAAS AGI English language arts scores and line of best fit. 
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Figure 18. 2016 PVAAS AGI for English language arts related to percent economically 
disadvantaged. 
There was no significant correlation between the 2016 PVAAS AGI English language 
arts score for each school building and the percentage of students requiring special education 
services in each building, r = -.06, n= 260, p = .168. Figure 19 represents the distribution of 2016 
PVAAS AGI English language scores and the line of best fit. However, in this case the best fit 
line is not indicative of a relationship due to the lack of significance in the correlation. 
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Figure 19. 2016 PVAAS AGI for English language arts related to percent of students needing 
special education services. 
There was no significant correlation between the 2016 PVAAS AGI English language 
arts score for each school building and the percentage of students classified as limited English 
proficiency in each building, r = -.03, n= 260, p = .313. Figure 20 represents the distribution of 
2016 PVAAS AGI English language arts scores and the line of best fit. However, in this case the 
best fit line is not indicative of a relationship due to the lack of significance in the correlation. 
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Figure 20. 2016 PVAAS AGI for English language arts related to percent limited English 
proficient. 
There was no significant correlation between the 2016 PVAAS AGI English language 
arts  score for each school building and the percentage of student classified as minorities in each 
building, r = -.09, n =260, p = .074. Figure 21 represents the distribution of 2016 PVAAS AGI 
English language arts scores and line of best fit. However, in this case the best fit line is not 
indicative of a relationship due to the lack of significance in the correlation. 
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Figure 21. 2016 PVAAS AGI for English language arts related to percent minority. 
Teacher Perceptions 
Teachers receiving PVAAS AGI building and teacher scores for mathematics or English 
language arts were surveyed (Appendix E) at two middle schools servings grades six through 
eight within the same school district. The survey was distributed electronically to thirty five 
teachers. Twenty-two or 63% of the teachers responded to the survey. The first section of the 
survey requested demographic data. Teaching experience varied across those surveyed, with 
eight of the twenty-two (36.4 %) teachers reporting that they had at least fifteen years of teaching 
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experience. Seven of the twenty-two (31.8%) teachers stated they had 11-15 years of teaching 
experience. Five of the twenty-two (22.7%) respondents indicated with six to ten years of 
experience and two of the twenty-two (9.1%) respondents had been teaching for at most five 
years (see Table 17).  
Table 17 
Years of teaching experience 
Total years in teaching Frequency Percent 
0-5 2 9.1 
6-10 5 22.7 
11-15 7 31.8 
15 or more 8 36.4 
Note. N=22. 
Ten of the respondents claimed to be teachers of record for English language arts, indicating 
their PVAAS AGI score is derived from the English language arts scores for their school 
building, eleven of the respondents claimed to be teachers of record for mathematics, indicating 
their PVAAS AGI scores is derived from the mathematics scores for their school building, and 
one teacher chose not to indicate for which area they are a teacher of record (see Table 18). 
Table 18 
Subject area of record for which a PVAAS AGI score is received in the Classroom Rating Tool 
Subject Frequency Percent 
English language arts 10 45.5 
Mathematics 11 50 
Not indicated 1 4.5 
Note. N = 22 
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One of the teachers selected did not to respond to the question indicating which subgroup of 
students they have experienced teaching. Of the 21 remaining responses, 100% indicated having 
experience teaching students who receive special education for learning disabilities, 20 (95.2%) 
indicated having experiences teaching economically disadvantaged, minority, and gifted 
students, and 17 (81%) indicated having experience teaching students with limited English 
proficiency (English as a second language) (see table 19). 
 Table 19 
Experience teaching demographic subgroups 
Demographic Frequency Percent 
Special Education 21 100 
Economically Disadvantaged 20 95.2 
English as a Second Language 17 81 
Minority 20 95.2 
Gifted 20 95.2 
Note. N=21. 
Finally, twenty of the twenty-two respondents indicated that they had discussed the validity of 
the PVAAS statistical methodology for measuring teacher effectiveness with colleagues. 
The second section of the survey utilized a likert scale to measure teacher perceptions of 
PVAAS AGI related issues that may emerge in school buildings and teachers’ understanding and 
perceptions of  PVAAS (see table 20). The purpose of the survey was to answer the following 
research hypotheses: 
Research Hypothesis 1: Teachers believe that there is a shift in school morale as a result  
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of their PVAAS AGI being included in annual effectiveness 
rating. 
Research Hypothesis 2: Teachers experience a change in the instructional practices they   
                                      are expected to utilize as a result of their school’s PVAAS AGI. 
Research Hypothesis 3: Teachers experience staffing changes as a result of their school’s  
                                       PVAAS AGI. 
Research Hypothesis 4: Teachers experience scheduling changes as a result of their  
   school’s  PVAAS AGI. 
Research Hypothesis 5: Teachers perceive a shift in the amount of support provided to  
                                       students as a result of changes in the PVAAS AGI. 
Research Hypothesis 6: Teachers do not believe that their PVAAS AGI score is solely 
   dependent on teacher efficacy. 
Research Hypothesis 7: Teachers have an incomplete understanding of how the PVAAS  
     AGI score is calculated. 
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Table 20 
Teacher responses to survey statements using likert scale 
Statement 
Strongly 
Disagree 
 
(1) 
Disagree 
 
 
(2) 
Neutral 
 
 
(3) 
Agree 
 
 
(4) 
Strongly 
Agree 
 
(5) 
Mean 
 
 
 
 
I believe there is a relationship 
between teacher morale and 
receiving a PVAAS Average 
Growth Index score in the 
Classroom Rating Tool. 
 
1 
(4.5%) 
0 
(0%) 
2 
(9.1%) 
13 
(59.1%) 
6 
(27.2%) 
4.05 
I believe that teacher morale has 
become significantly more 
positive as a result of teachers 
receiving a PVAAS Average 
Growth Index score in the 
Classroom Rating Tool. 
 
10 
(45.5%) 
11 
(50%) 
1 
(4.5%) 
0 
(0%) 
0 
(0%) 
1.6 
I believe that teacher morale has 
become significantly more 
negative as a result of teachers 
receiving a PVAAS Average 
Growth Index score in the 
Classroom Rating Tool. 
 
 
0 
(0%) 
0 
(0%) 
0 
(0%) 
13 
(59.1%) 
9 
(40.9%) 
4.41 
I believe that receiving a PVAAS 
Average Growth Index score in 
my Classroom Rating Tool has 
resulted in a change to the 
instructional practices I am 
expected to use in my classroom. 
 
1 
(4.5%) 
3 
(13.6%) 
8 
(36.4%) 
8 
(36.4%) 
2 
(9.1%) 
3.32 
Receiving a PVAAS Average 
Growth Index score in my 
Classroom Rating Tool has 
resulted in positive changes to the 
instructional practices that I am 
expected to use in my classroom. 
 
3 
(13.6%) 
7 
(31.8%) 
10 
(45.5%) 
2 
(9.1%) 
0 
(0%) 
2.5 
Receiving a PVAAS Average 
Growth Index score in my 
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Classroom Rating Tool has 
resulted in negative changes to the 
instructional practices that I am 
expected to use in my classroom. 
 
2 
(9.1%) 
6 
(27.3%) 
8 
(36.4%) 
4 
(18.2%) 
2 
(9.1%) 
2.91 
Staffing changes have occurred as 
a result of a PVAAS Average 
Growth Index score being 
calculated for my school building. 
 
0 
(0%) 
3 
(13.5%) 
15 
(68.2%) 
4 
(18.2%) 
0 
(0%) 
3.05 
 
Scheduling changes have occurred 
as a result of a PVAAS Average 
Growth Index score being 
calculated for my school building. 
 
 
0 
(0%) 
 
1 
(4.5%) 
 
5 
(22.7%) 
 
12 
(54.5%) 
 
4 
(18.2%) 
 
3.86 
The amount of support all students 
receive in mathematics and 
reading has increased as a result 
of a PVAAS Average Growth 
Index score being calculated for 
my building. 
 
1 
(4.5%) 
5 
(22.7%) 
3 
(13.6%) 
10 
(45.5%) 
3 
(13.6%) 
3.41 
The amount of support all students 
receive in mathematics and 
reading has decreased as a result 
of the PVAAS Average Growth 
Index score being calculated for 
my building. 
 
4 
(18.2%) 
12 
(54.5%) 
5 
(22.7%) 
0 
(0%) 
1 
(4.5%) 
2.18 
The amount of support struggling 
students receive in mathematics 
and reading has increased as a 
result of a PVAAS Average 
Growth Index score being 
calculated for my building. 
 
1 
(4.5%) 
5 
(23.8%) 
5 
(23.8%) 
9 
(42.9%) 
1 
(4.8%) 
3.05 
The amount of support struggling 
students receive in mathematics 
and reading has decreased as a 
result of a PVAAS Average 
Growth Index score being 
calculated for my building. 
 
2 
(9.1%) 
10 
(45.5%) 
7 
(31.8%) 
2 
(9.1%) 
1 
(4.5%) 
2.55 
I believe that the PVAAS Average 
Growth Index score used in my 
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Classroom Rating Tool is a valid 
measure of my effectiveness as a 
teacher. 
 
10 
(45.5%) 
10 
(45.5%) 
1 
(4.5%) 
1 
(4.5%) 
0 
(0%) 
1.68 
I believe that the PVAAS Average 
Growth Index score used in my 
Classroom Rating Tool is 
influenced by factors outside of 
my control. 
 
0 
(0%) 
0 
(0%) 
1 
(4.5%) 
5 
(22.7%) 
16 
(72.7%) 
4.82 
I understand how my PVAAS 
Average Growth Index score is 
calculated. 
 
7 
(31.8%) 
10 
(45.5%) 
1 
(4.5%) 
4 
(18.2%) 
0 
(0%) 
2.1 
I understand the statistical 
algorithm utilized to calculate my 
PVAAS Average Growth Index 
score. 
 
14 
(63.6%) 
6 
(27.3%) 
1 
(4.5%) 
1 
(4.5%) 
0 
(0%) 
2.05 
 
 The first question in the likert scale survey asked teachers if they believed that there is a 
relationship between teacher morale and receiving a PVAAS Average Growth Index score in 
their classroom rating tool. Six (27.3%) respondents strongly agreed, 13 (59.1%) of respondents 
agreed, two (9.1%) were neutral, and one (4.5%) strongly disagreed. A teacher of English 
language arts with over 15 years of experience and indicated they strongly agreed with the 
statement explained: “As soon as you look at your score, you become depressed.” Another 
teacher of English language arts that indicated they agreed stated: “It’s hard to hear you need to 
do better or that we are striving for a certain color when you have worked really hard all year.” A 
teacher of English language arts with at most five years of experience indicating that they felt 
neutral stated: “Some teachers seem upset about it; others do not seem to mind. I am undecided. I 
do not know enough about it to make up my mind.” A teacher of mathematics with over fifteen 
years of experience offered the following insight: “The better your morale in any job, most likely 
the better you will perform.” Another teacher of mathematics with 11-15 years of teaching 
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experience stated, “You want to feel validated for working hard. However, if the score is low it 
can really affect you negatively.” A teacher of mathematics with six to ten years of experience 
shared that: “It’s difficult not to take the rating personally when you know that you’ve worked so 
hard throughout the year to teach all of the skills. I’ve had both bad ratings and the highest 
rating, and work equally as hard to prepare my students.” Similarly, another teacher of 
mathematics with the eleven to fifteen years of experience believed: “In short a teacher can work 
very hard and still receive a “low” PVAAS score or vice versa. There are too many outside 
factors that affect students’ performance on the PSSAs and to tie that to a teacher is a very unfair 
practice. It lowers teacher morale.” A teacher of language arts with six to ten years of experience 
stated, “When your growth score is low you feel like administrators think you’re not doing a 
good job.” Finally, a teacher of mathematics with over 15 years of experience shared, “It is 
frustrating that teachers are partially evaluated on PVAAS scores, when educating a child is the 
responsibility not only the teacher, but the child, parent, and administration. It is not a one person 
job, and only math and LA teachers are affected. Other subject teachers do not have this 
pressure.”  
Given that a significant number of explanations indicated that there is a relationship 
between PVAAS AGI scores and negative morale, it is not surprising that when asked to rate the 
statement “I believe that teacher morale has become significantly more positive as a result of 
teachers receiving a PVAAS Average Growth Index score in the Classroom Rating Tool, 11 
(50%) selected disagree, ten (45.5%) selected agree, and one (4.5%) selected neutral. None of 
the respondents agreed or strongly agreed. However, ratings for the statement: “I believe that 
teacher morale has become significantly more negative as a result of teachers receiving a 
PVAAS Average Growth Index score in the Classroom Rating tool” indicated that 13 (59.1%) of 
 99 
 
responded agree and nine (40.9%) of responded strongly agree. Both of these questions were 
answered with explanations that illuminated only negative outcomes resulting from the use of 
PVAAS AGI scores in the Classroom Rating Tool. One teacher of mathematics, with 11-15 
years of experience, stated: “In some cases I have personally seen it become where teachers 
won’t help other teachers, or share resources because they are so focused on increasing only their 
own scores.” Another teacher of mathematics with over 15 years of experience explained: “The 
testing window is a snapshot of the students’ progress, and there are so many other variables. 
There is a need for evaluating progress, but when so many changes are implemented each year, 
we can never figure out what works and what doesn’t. Plus, an educator can do all of the right 
instructional strategies and differentiate, but not all students will be star quarterbacks and not all 
students are motivated to learn. I wouldn’t blame my dentist for a cavity, if he taught me to floss, 
brush at least 3 times a day, and eat healthy if I didn’t follow his instructions.” 
 Teachers were then asked to rate statements on how receiving a PVAAS Average Growth 
Index score on the Classroom Rating Tool impacted instructional practices. Eight (36.4%) 
respondents agreed that that receiving a PVAAS Average Growth Index score on their 
Classroom Rating Tool resulted in a change to the instruction practices they are expected to use 
in the classroom, eight (36.4%) felt neutral about this statement, three (13.6%) respondents 
disagreed, and one (9.1%) strongly disagreed. One teacher, presumably a teacher of special 
education and a teacher of record for English language arts stated: “I teach my students 
according to IEP goals; this gives me an abundance of concepts to teach. Sometimes I am given 
far too much data on my students-they have many gaps, and I try to pick the most important gaps 
to fill.” One respondent, a mathematics teacher with 11-15 years of experience, stated: “It’s not 
the PVAAS score that has changed my instructional practices, but the content on the PSSA 
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itself.”  Other responses included, “Still work just as hard”, “the changes are not positive”, and 
“It makes you feel like you need to teach to the test due to the added pressure”. 
 When teachers were prompted to rate the statement, “Receiving a PVAAS Average 
Growth Index score in my Classroom Rating Tool has resulted in positive changes to the 
instructional practices that I am expected to use in my classroom, three (13.6%) strongly 
disagreed, seven (31.8%) disagreed, 10 (45.5%) were neutral, and two  (9.1%) agreed. None of 
the respondents strongly agreed. When prompted to rate the statement “Receiving a PVAAS 
Average Growth Index score in my Classroom Rating Tool has resulted in negative changes to 
the instructional practices that I am expected to use in my classroom, two (9.1%) responded that 
they strongly disagree, six (27.3%) disagreed, eight (36.4%) were neutral, four (18.2%) agreed, 
and two (9.1%) strongly agreed. A teacher of English language arts with 11-15 years of 
experience explained their reasoning for disagreeing with the change being positive, “Sure I have 
learned more strategies but I have had to also get rid of other effective techniques due to time.” 
A teacher of mathematics with 11-15 years of experience that strongly disagreed with the 
statement that changes were positive explained: “From my perspective, I think it has made me a 
more nervous teacher. It is taking away the joy of teaching.” The same teacher also stated: 
“PVAAS scores have created an environment of teach, teach, teach to the standards on the test, 
instead of focusing on the joy of learning mathematics.” One teacher that indicated neutral in 
their response to both questions stated: “I feel like the changes we are all making are taking the 
“fun” of math out of our practices. Students are having extra math/reading instruction which is 
making them sick of the subjects… “overkill”. They also stated: “I use a lot more formative 
assessment than ever, I do have a better idea of what they can/can’t do.” Other responses 
included: “I have done well, so I feel okay about it; however, I do see the other side” and “I have 
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made changes that I feel are helping my students take standardized assessments, but I feel as 
though I and now teaching to the test”. 
 When asked to rate the statement “Staffing changes have occurred as a result of a 
PVAAS Average Growth Index score being calculated for my school building”, 15 (68.2%) 
responded neutral, four (18.2%) responded that they agree, and three (13.6%) responded that 
they disagree. No respondents indicated that they strongly agree or strongly disagree. One 
respondent stated their reasoning for agreeing with the statement: “Extra reading/math in 6th 
grade…no more FCS which they loved.”  Another respondent stated: “I am not certain, but I do 
know that myself and a few colleagues believe that staff changes are a result of scores.” Other 
explanations indicated that the respondents were unsure if there was any relationship between 
staffing changes and the PVAAS Average Growth Index score calculated for each school 
building. 
 The majority of teachers either agreed or strongly agreed with the statement:  “The 
amount of support all students receive in mathematics and reading has increased as a result of a 
PVAAS Average Growth Index score being calculated for my building. Three (13.6%) 
respondents strongly agreed, 10 (45.5%) respondents agreed, three (13.6%) indicated neutral, 
five (22.7%) disagreed, and one respondent (4.5%) strongly disagreed. One respondent, a teacher 
of mathematics with over 15 years of experience, who strongly agreed that all students receive 
more support stated: “The kids are hammered with both math and LA, and they get burned out”. 
Another mathematics teacher that had indicated they agree that all students receive more support 
referenced: “extra explorations classes created”. One teacher of English language arts indicated 
that they believe students receive more support “in reading more than math”. A teacher 
responding that they disagree with the statement that all students receive less support explained, 
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“6th grade has an extra math and language arts class every other day although there is no specific 
or set curriculum. All students have longer math and language arts classes-increased from 45-53 
minutes.” 
 When asked about the relationship between the amount of support struggling students 
receive and PVAAS Average Growth Index scores being calculated for buildings, nine (42.9%) 
respondents agreed that: “The amount of support struggling students receive in mathematics and 
reading has increased as a result of a PVAAS Average Growth Index score being calculated for 
my building”. Five (23.8%) respondents indicated neutral, one (4.5%) indicated that they 
strongly disagree and one (4.5%) respondent indicated that they strongly agree. A teacher of 
mathematics with six to ten years of experience explained their neutral response: “Learning 
support math has own class now, but not much time for student to see teachers for help as when 
we had 10
th
 period REM.” 
 The majority of respondents disagreed or strongly disagreed with the statement: “The 
amount of support struggling students receive in mathematics and reading had decreased as a 
result of a PVAAS Growth Index score being calculated for my building”. Two (9.1%) 
respondents strongly disagreed, ten (45.5%) disagreed, seven (31.8%) felt neutral, two (9.1%) 
agreed and one (4.5%) strongly agreed. A teacher of English language arts with 11-15 years of 
experience explained why they disagreed with this statement, “It’s ironic how we have less kids 
in reading support now than we did before PVAAS.” 
 In response to the statement “I believe that the PVAAS Average Growth Index scores 
used in my Classroom Rating Tool is a valid measure of my effectiveness as a teacher and 
overwhelming majority of respondents indicated that they either strongly disagreed or disagreed. 
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10 (45.5%) strongly disagreed, 10 (45.5%) disagreed, one (4.5%), felt neutral, one (4.5%) agreed 
with the aforementioned statement. None of the respondents strongly agreed with the statement. 
An English language arts teachers with more than 15 years of experience explained why they 
strongly disagreed, “The state can’t even explain how they get the score. Ridiculous.” Another 
English language arts teacher with 11-15 years of experience explain why they strongly 
disagreed as well, “…because there are other factors on student scores that weigh more than my 
teaching…” A mathematics teacher with over fifteen years of experience explained why they 
strongly disagreed: “It is affected by student ability and performance which can greatly vary 
from year to year.” A mathematics teacher with six to ten year of teaching experience explained 
why they disagreed with this statement: “If my students don’t care about how they do on the test, 
how can that show MY effectiveness? Just seems like a “mystery test” (why we can’t view an 
old version of it to see what it is like, besides the released items), mystery formula for 
scoring….? Ugh.” 
 Sixteen (72.7%) of the 22 respondents strongly agreed with the statement “I believe that 
the PVAAS Average Growth Index score used in my Classroom Rating Tool is influenced by 
factors outside of my control, while five (22.5%) agreed with the statement, and one  (4.5%) felt 
neutral about the statement. None of the respondents disagreed or strongly disagreed. Three 
respondents explained why they strongly agreed with the statement. An English language arts 
teacher with 11-15 years of experience described other factors that they believed may influence 
the PVAAS Average Growth Index score: “student motivation, sleep, food, economics, 
emotional stability, whether academics are valued at home”. A mathematics teacher with over 15 
years of experience stated: “It is affected by student ability and performance, which can greatly 
vary from year to year.” Another mathematics teacher with six to ten years of experience 
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explained: “I feel that support at home, a student’s grit/work ethic, etc. also play a big part in 
this.” 
 Finally, respondents were prompted to rate two statements designed to determine how 
well they understand the PVAAS Average Growth Index score. When responding to the 
statement: “I understand how my PVAAS Average Growth Index score is calculated, seven 
(31.8%) respondents strongly disagreed, ten (45.5%) respondents disagreed, one (4.5%) 
respondent felt neutral, and four (18.2%) respondents agreed. None of the respondents strongly 
agreed. When responding to the statement “I understand the statistical algorithm utilized to 
calculate my PVAAS Average Growth Index score, 14 (63.3%) respondents strongly disagreed, 
six (27.3%) disagreed, one (4.5%) respondent felt neutral, and one (4.5%) agreed. None of the 
respondent strongly agreed with the statement. None of the respondents provided any 
explanation for their responses to either of these questions. 
 Overall, the response scores of English language arts teachers and mathematics teachers 
paralleled each other, with the exception of question six (see Figure 21). English language arts 
teachers seemed to find less of a relationship between PVAAS AGI scores and changes to 
instructional practices than mathematics teachers. 
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Figure 22. Relationship between responses of teacher of English language arts and Mathematics. 
This phenomenon may be related to the fact that although both schools had poor PVAAS 
AGI scores, the percent proficient scores for English language arts was significantly higher for 
both schools that the percent proficient for mathematics. Having a high percent proficient may 
combat concerns about instructional practices. Similarly, having a low percent proficient may 
prompt changes. Table 21 represents the PVAAS AGI and percent proficient scores in English 
language arts and mathematics in each school. 
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Table 21 
PVAAS AGI and percent proficient for school in which teachers were surveyed 
Subject School PVAAS AGI Percent Proficient 
English language arts School A -3.18 82.8 
English language arts School B -2.86 79.2 
Mathematics School A -2.61 55.3 
Mathematics School B -2.88 50.8 
 
Summary 
The results of the research accepted the null hypotheses that there would be no difference 
in mean gain scores of schools categorized by average normal curve equivalent (NCE) scores for 
both mathematics and English language arts. However, the research did indicate a significant 
negative change in PVAAS AGI scores over time in both mathematics and English language arts 
across all performance categories as well as inaccuracies in public reporting of school data by 
PVAAS. The mean gain scores for schools at all performance levels fell from 2013 to 2014 and 
from 2015 to 2016. A couple of performance level categories experienced a slight and brief 
increase from 2014 to 2015 which may correlate to a change in the standards addressed by the 
PSSA test in the 2015 school year. 
Very weak or no correlations were detected between demographic categories and 
PVAAS AGI in mathematics and English language arts for both 2015 and 2016. Individual 
Pearson correlation tests between the percent of the student population in each school occupied 
by each demographic category and the PVAAS AGI score for mathematics and English language 
arts were calculated. In 2015, these calculations indicated very weak negative correlations 
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between PVAAS AGI in mathematics and the percentage of economically disadvantaged 
students, special education students, limited English proficient, and minority students.  A very 
weak positive correlation was detected between PVAAS AGI in English language arts and the 
percentage of economically disadvantaged students in a school in 2015. Very weak negative 
correlations between PVAAS AGI in English language arts and the percentage of special 
education, and minority students were identified in 2015. No significant correlation between 
PVAAS AGI in English language arts and limited English proficiency students was identified in 
2016. In 2016, no significant correlations were identified between PVAAS AGI in mathematics 
and percent economically disadvantaged or percent of special education students. Very weak 
correlations were identified between PVAAS AGI in mathematics and the percentage of English 
language learners and minorities. A very weak correlation was identified between PVAAS AGI 
for English language arts and the percent of economically disadvantaged students, however no 
correlations was found between PVAAS AGI for English language arts and the percentages of 
special education students, English language learners, and minorities in 2016. 
The majority of teachers indicated negative effects resulting from PVAAS AGI scores 
being reported in the classroom rating tool. The inclusion of PVAAS AGI scores in the 
Classroom Rating Tool was associated with negative morale, scheduling changes, and changes in 
student support provided. Teachers also tended to indicate that they do not understand whether or 
not the calculation is valid and how PVAAS AGI scores are determined. 
The results of this analysis yielded interesting information regarding the use of PVAAS 
AGI to measure teacher performance. The analysis first demonstrated that there is a deficiency in 
the accuracy of public reporting and possibly in the accuracy of the calculations themselves, as a 
number of schools were found to be incorrectly labeled by grade level. Secondly, the fact that the 
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PVAAS AGI for schools at all performance levels fell significantly in both English language arts 
and mathematics raises questions about the calculation, as well as the standards being measured 
and test design. Despite strong correlations between average NCE scores and the percentage of 
economically disadvantaged across years and subjects, the demographic variables tested do not 
seem to influence the school level PVAAS AGI score. Finally, the analysis made it evident that 
teacher morale is tied to school performance and if PVAAS AGI is part of the school 
performance equation, it influences teacher morale. Additionally, it is possible that teachers 
believe that schools may make scheduling and resource decisions based on PVAAS AGI. Both 
of these findings demonstrate the importance of receiving an accurate measure of school and 
teacher performance. Finally, the majority of teachers surveyed indicated that they do not know 
if their PVAAS AGI score is valid and they do not understand the statistical algorithm that is 
used to calculate PVAAS AGI. This raises concerns about transparency in performance 
evaluations. 
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Chapter 5: Conclusions and Recommendations 
In 2013 the Pennsylvania Department of Education began using a statistical algorithm, 
called a Value Added Model (VAM), measuring growth in percentile rankings of students on   
standardized tests from year to year, for the purpose of determining the efficacy of teachers, 
schools, and school districts. This growth is determined by the Pennsylvania Value-Added 
Assessment System (PVAAS) and the growth measure for teachers, schools, and school districts 
is referred to as the Average Growth Index (AGI).  Act 82 of 2012 ushered in the Classroom 
Rating Tool, a formula for calculating an annual evaluation score for each public school teacher 
in Pennsylvania. For teachers of mathematics and English language arts in grades six through 
eight, 15% of the overall score is comprised of the PVAAS AGI for all of a teacher’s students 
and 15% of the overall score is comprised of the PVAAS AGI for all students in the school. 
Teachers now rely on the validity of PVAAS’s methodology for determining AGI scores to 
receive accurate annual evaluations. 
Education researchers have questioned the validity of utilizing a VAM to measure 
teacher efficacy. Concerns include the possibility of a ceiling effect, an inability for students 
with high normal curve equivalent scores to demonstrate as much growth as students with lower 
normal curve equivalent scores, external factors such as demographic variables influencing 
AGI, and the impact this system of measurement may have on teachers, students, and decision 
making in schools. The American Statistical Association claims that VAMS should not be used 
to evaluate teacher efficacy because they can only identify correlations and not causation (ASA, 
2014). Despite this recommendation, Pennsylvania, like many other states seeking to meet the 
requirements of Race to the Top (RTTT) and the Elementary and Secondary Education Act 
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(ESEA) Waiver, developed and implemented a system for evaluating teachers using VAMs. 
This system was entered into Pennsylvania state education law in 2012 as Act 82.     
The purpose of this research was to determine if the Pennsylvania Value-Added 
Assessment System Average Growth Index (PVAAS AGI) scores for schools provides a valid 
and consistent assessment of teacher effectiveness and if teacher perceptions indicate that the 
validity and consistency of the PVAAS AGI scores included in the Classroom Rating Tool are 
important.  Data collection and analysis were guided by three research questions: 
1. To what extent do PVAAS AGI scores assigned to a school change statistically over 
time? 
2. How does the PVAAS AGI scores assigned to a school relate to the percentage of 
economically disadvantaged, learning disabled, English language learners, and 
minorities in the school? 
3. To what extent do teacher perceptions of the impact of PVAAS AGI indicate that the 
validity of the PVAAS AGI calculated for their school is important? 
A mixed ANOVA model was utilized to identify differences in mean gains in PVAAS 
AGI for mathematics and English language arts between 260 schools serving grades six through 
eight with differing achievement levels. The 260 schools were categorized by achievement levels 
based on the average Normal Curve Equivalent (NCE) score of their students on the 
Pennsylvania Standardized System of Assessment (PSSA). Schools were classified using 
average NCE score data from the base year, 2013, and then a mixed ANOVA was performed 
using four years of PVAAS AGI data for each school. The mixed ANOVA was performed once 
using data from the English language arts PSSA and once using data from the mathematics 
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PSSA. Pearson correlation tests were conducted using 2015 and 2016 PVAAS AGI data from the 
same schools in mathematics and English language arts and the percentages of economically 
disadvantaged, special education, limited English proficient and minority students in each 
school. A Pearson correlation test was also conducted between the average NCE scores in 
English language arts and mathematics for each school and the percentages of economically 
disadvantaged, special education, limited English proficient, and minority students in each 
school. A likert scale survey was distributed to 35 PVAAS eligible teachers of grades six through 
eight working across two middle schools serving grades six through eight within the same 
district. The survey was distributed via Google forms. Twenty-two of the 35 teachers responded 
to the survey. 
Conclusions 
PVAAS AGI Statistical Changes over Time 
The research indicates that a ceiling effect did not influence the PVAAS AGI scores for 
middle schools serving grades six through eight in mathematics or English language arts from 
2013 to 2016 in this study. There were no correlations between achievement level of each school 
and the mean PVAAS AGI gains in both mathematics and English language arts. The mean gains 
in PVAAS AGI for both subjects fell significantly for schools over four years of testing data. 
Given that the purpose of utilizing this system is to promote student growth, these results raise 
questions surrounding not only the statistical algorithm itself, but the data it incorporates, and the 
design of the tests being utilized. It is important to note that contents of the test changed in 2015. 
However, the mean gain scores in mathematics and English language arts fell both before the 
change in the test and after the change in the test. One would expect the dip in the mean gains to 
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occur in the year that new testing content was implemented, as schools adjust to the change. 
Instead, schools in some achievement levels experienced an increase in the mean gains during 
the new test year and then significantly fell in the following year.  
It is interesting to note that in both the case of mathematics and English language arts, the 
achievement levels that experienced an increase in mean gain scores in 2015 were the two 
highest achieving levels, level 1 and level 2, and the lowest achieving level, level 5.  While there 
was not a statistically significant number of schools categorized as level 5 in mathematics (n=3) 
and English language arts (n=1), the increase in the two highest levels, which did contain a 
significant number of data points, raises questions as to why these groups were able to show 
positive gains on the new test, while lower achieving groups demonstrated negative gains. 
Another question raised by the overall decrease in mean gains of PVAAS AGI scores, is 
whether an overall decrease should even be statistically possible. Given that PVAAS AGI is 
calculated using students’ Normal Curve Equivalent (NCE) scores, one might expect that the 
mean gain for all schools would be zero. This is because NCEs are a system of ranking from one 
to 99. In the simplest of terms, as one student gains in ranking position another student must fall. 
If all students gain equally from one year to the next, each student’s rank remains the same, 
growth is zero (indicating one year’s growth), and each rank indicates a higher level of 
achievement (Area Education Agency, 2012).  The SAS Institute explains their reasoning for 
using NCEs in a white paper titled SAS EVAAS K-12 Statistical Models (SAS Institute, 2016):  
“…NCEs have a critical advantage for measuring growth: they are on an equal-interval scale. 
This means that for NCEs, unlike percentile ranks, the distance between 50 and 60 is the same as 
the distance between 80 and 90. NCEs are constructed to be equivalent to percentile ranks at 1, 
50, and 99, with the mean being 50 and the standard deviation being 21.063 by definition. 
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Although percentile ranks are usually truncated below 1 and above 99, NCEs are allowed to 
range below zero and above 100 to preserve their equal-interval property and to avoid truncating 
the test scale. Truncating would create an artificial ceiling or floor, and this could bias the results 
of the value-added measure for certain types of students by forcing the gain to be close to zero or 
even negative” (SAS Institute, 2016, p.5). Despite stating that the reason for using NCEs is 
because it is possible to avoid truncating scores, the document goes on to describe the process 
that EVAAS utilizes as a process that truncates scores. “…NCEs are scaled so that they exactly 
match 1, 50, and 99” (SAS Institute, 2016, p.7). According to this statement, EVAAS uses NCEs 
in such a way that forces a mean of zero or a negative mean.  Given that the mean gains fell for 
all middle schools serving grades six through eight analyzed in this study, one could either 
assume that this is a result of how EVAAS uses NCEs, causing forced negative gains. 
Alternatively, if the mean gains are forced to zero, then equal positive gains would be expected 
among the populations of students in six, seventh, and eight grade that attend schools serving 
other grade levels. If the latter is the case, this may indicate that the middle school model serving 
grades six through eight is less effective than schools using different models, such as schools 
serving grades five to eight, or schools that break down the middle school years in five through 
six and seven through eight. The use of NCEs in such a way that forces a negative mean or a 
mean of zero raises ethical concerns regarding the use of a calculation that requires negatives 
gains to equal positive gains to evaluate teacher efficacy. 
 During the data collection process a number of discrepancies were identified on the state 
data reporting site for the Pennsylvania Value Added Assessment System (SAS Institute Inc., 
2016). Eleven percent of the schools reviewed in the data collection process were found to be 
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incorrectly identified by grade on the website. There were also several cases in which the data 
for specific schools could not be found for specific years on this data reporting site. 
Correlations between PVAAS AGI and Demographic Variables  
 PVAAS AGI is calculated using the average NCE score of each school. Therefore, before 
testing for correlations between PVAAS AGI and demographic variables, correlations between 
the average NCE and demographics were first determined to assist in a thorough understanding 
of the results. A strong negative correlation was found to exist between the average NCE score 
for a school and the percentage of economically disadvantaged students in the school for 
mathematics and English language arts in 2015 and 2016. A moderate negative correlation 
between average NCE scores and the percentage of minority students was also identified in both 
mathematics and English language arts in 2015 and 2016. While the correlation between the 
percentage of special education students and average NCE in mathematics and English language 
arts was found to be weak negative in 2015, a moderate negative correlation was identified 
between these variables in 2016. A weak negative correlation was identified between average 
NCE scores and limited English proficiency in both mathematics and English language arts in 
2015 and 2016. 
Correlations between PVAAS AGI and demographics were then identified. The 
correlations found between the percentage of students classified as economically disadvantaged, 
special education, limited English proficient, and minority were found to be very weak or not 
existing. Few of the very weak correlations are consistent across 2015 and 2016. Although a very 
weak correlation existed between PVAAS AGI in mathematics and percent economically 
disadvantaged in 2015, no correlation between these two variables existed in 2016. Similarly, the 
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very weak correlations between PVAAS AGI in mathematics and English language arts and the 
percentage of special education students in 2015 did not exist in 2016. The very weak correlation 
identified between PVAAS AGI in English language arts and minorities in 2015 did not exist in 
2016.  
There were a few consistencies in correlations across years. A very weak correlation 
detected between PVAAS AGI in mathematics and limited English proficiency was consistent 
from 2015 to 2016. Similarly, a very weak correlation between PVAAS AGI in mathematics and 
minorities was consistent from 2015 to 2016. However, no correlation between PVAAS AGI in 
English language arts and limited English proficiency was detected in both 2015 and 2016.  
 In general, the analysis indicates that the four demographic variables reported by the state 
do not seem to influence the PVAAS AGI for mathematics and English language arts assigned to 
school buildings, despite the fact that there were strong negative correlations between average 
NCE scores and the percentage of economically disadvantaged students. This finding supports 
the Pennsylvania Department of Education’s claims that the value-added model utilized to 
calculate PVAAS AGI does not need to account for demographics, because they are intrinsically 
accounted for by measuring a student against their own data from previous years (EVAAS, 
2015). 
Teacher Perceptions of the PVAAS AGI 
Analysis of the survey concluded that the majority of the teachers believed that there is a 
shift in school morale as a result of their PVAAS AGI being included in their annual 
effectiveness rating. The majority of these teachers found the shift in morale to be negative, 
citing direct connections to the PVAAS AGI score. For example, one teacher stated: “As soon as 
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you see your score, you become depressed.” This negative morale may correlate to the fact that 
both schools received negative PVAAS AGI scores. On average, mathematics teachers indicated 
that morale was more negative than teachers of English language arts. This may be attributed to 
the fact that although both received negative PVAAS AGI scores, English language arts teachers 
had a higher number of students scoring proficient than mathematics teachers. This indicates that 
other data may also influence teacher morale either by mediating positive and negative feelings 
or exacerbating these feelings.    
 The majority of teachers felt neutral or agreed that there has been a change to expected 
instructional practices as a result of their school’s PVAAS AGI. However, when asked if this 
change was positive or negative, the results were mixed, with the majority of teachers selecting 
neutral or disagreeing with both. This indicates that teachers perceive some changes but they are 
not sure yet whether these changes will have positive outcomes.  
 The majority of teachers indicated that they were unsure if staffing changes occurred as a 
result of a PVAAS Average Growth Index. Although the majority of teachers indicated neutral, 
their explanations indicated that they were suspicious of staffing changes resulting from PVAAS 
AGI scores, but unsure. One respondent stated: “I am not certain, but I do know that myself and 
a few colleagues believe that staff changes are a result of scores.” 
 The majority of teachers indicated that they believe scheduling changes occur as a result 
of their school’s PVAAS AGI. This is a significant finding as it indicates that important 
decisions are possibly being made within schools based on PVAAS AGI.  If PVAAS AGI is not 
a valid measure of student growth, this would mean that decisions are being made based on 
invalid data.   
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 Teachers indicated that receiving a PVAAS AGI score does not relate to the amount of 
support received by all students. The majority of teachers indicated agreement with the statement 
that the amount of support all students receive in mathematics and English language arts and 
disagreement with a statement indicating that the amount of support provided to all students 
decreased. When prompted to respond to statements regarding an increase or decrease of support 
for struggling students related to PVAAS AGI, the majority of teachers indicated that they 
agreed that support for struggling students had increased and disagreed with the statement that 
support for struggling students had decreased. 
 Sixteen of the twenty-two respondents indicated that they strongly agree that their 
PVAAS AGI score is influenced by factors outside of their control. Five of the twenty-two 
respondents indicated that they agree that their PVAAS AGI scores are influenced by factors 
outside of their control. Only one respondent indicated that they had neutral feelings about this 
statement and none of the respondents disagreed with the statement.  
 The results of the analysis indicated that the majority of teachers do not believe that their 
PVAAS AGI score is solely dependent on teacher efficacy. The majority of teachers also 
indicated that they do not understand the statistical algorithm that is used to calculate PVAAS 
AGI or, more generally, how the PVAAS AGI score is calculated. 
Recommendations 
Actionable Solutions 
 Given that this research indicated negative mean gains at all achievement levels, it is not 
clear that PVAAS AGI data can be relied upon to make decisions that impact students 
academically. Therefore, it is recommended that until further research validates the use of 
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PVAAS AGI scores for decision making; that schools continue to rely solely on the data from 
proficiency levels provided by the Pennsylvania Department of Education and also reported on 
the PVAAS website for decision making purposes. Scheduling and staffing changes should be 
based on needs indicated by proficiency levels as opposed to PVAAS AGI. Similarly, changes to 
instructional practices should be based on research in best practices, as well as, the proficiency 
levels of students.  
 Additionally, it is recommended that the discrepancies in reporting school grade levels on 
the state data reporting site (SAS Institute Inc., 2016) be remedied for past, current, and future 
years. Since the school performance levels reported on this site are used for school-based 
decision making, it is important for the Pennsylvania Department of Education (PDE) to develop 
a system for ensuring that all data reported on this public website is accurate. It is also 
recommended that PDE ensure that the grade level reporting discrepancies identified do not 
impact the PVAAS AGI scores for these buildings. It is unknown whether grade level data from 
other schools was incorporated in the PVAAS AGI calculation for schools whose grade levels 
were reported incorrectly.  
 There is a need for further research to determine the correlation between PVAAS AGI 
scores for individual teachers and teacher observation scores utilizing data from criterion-
referenced assessments. There is existing research demonstrating that this methodology does 
correlate to observation scores when using scale scores from norm-referenced assessment items 
(Sanders & Horn, 1994). Therefore,  it is recommended that norm-referenced assessment items 
be included within each PSSA test and that PVAAS AGI scores be calculated using scale scores 
from only the norm-referenced assessment items until further research demonstrates that there is 
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a similar positive correlation between a teacher’s PVAAS AGI and their observation scores 
when using criterion referenced tests.  
 PVAAS AGI scores have caused a negative impact to morale for teachers who 
participated in the study. It is possible that the impact on morale is negative because the schools 
in which teachers were interviewed received negative PVAAS AGI scores. Given that the mean 
gains in PVAAS AGI decreased for all 260 schools analyzed in this study, the small sample 
utilized in this survey study may be indicative of a more wide spread problem of negative teacher 
morale resulting from PVAAS AGI. Until it is concluded definitively that PVAAS AGI is a valid 
measure of teacher performance, down playing these scores and increasing focus how students 
are visibly succeeding in school may improve teacher morale.  
 The survey also indicated that teachers do not trust that the PVAAS AGI score is not 
influenced by outside factors nor do they have a complete understanding of how it is calculated. 
Given that the PVAAS AGI for schools and individual teachers is included in the annual 
evaluation for each teacher, it is important that teachers understand how their score is determined 
and how they can improve. Increasing professional development for teachers on how the 
Pennsylvania Value-Added Assessment System measures student growth and calculates AGI 
scores for buildings and teachers can support teachers in having a better understanding of their 
annual evaluations provided using the Classroom Rating Tool. 
 The need for further research to validate PVAAS AGI as an accurate method for 
measuring teacher performance makes it critical that schools do not use these scores to make 
decisions regarding employment and tenure. This could become a concern because the PVAAS 
AGI scores are provided on teachers’ annual evaluations in the Classroom Rating Tool. These 
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evaluations provide documentation regarding teacher’s performance and determine whether a 
teacher is rated Satisfactory or Unsatisfactory for the year (see Appendix A). It is recommended 
that schools forego requesting the Classroom Rating Tool of experienced teachers applying for 
employment. Similarly, it is recommended that these scores not be used to terminate 
employment or initiate disciplinary action. 
Recommendations for Further Research 
 Further investigation is needed to develop a better understanding of the accuracy of the 
PVAAS AGI calculation. First, it is necessary to understand whether Normal Curve Equivalent 
scores are truncated before use in the value added model. A study of all students in Pennsylvania 
by individual grade level may illuminate whether a particular middle school model has higher 
outcomes than other models. This will also help us understand if there are particular grade levels 
that tend to experience greater difficulty on the Pennsylvania State System of Assessment 
(PSSA) test in mathematics or English language arts. Alternatively, this research may bring to 
light problems with the model itself or how the model is applied.   
 One of the issues impacting the fifteen percent of the Classroom Rating Tool occupied by 
the individual teacher’s PVAAS AGI and not addressed by this research, is the fact that schools 
may not use random sampling when distributing students among teachers. This researcher’s 
personal experience contributes to this understanding, as in all of the school districts this 
researcher has taught, students receiving special education services were placed in the same class 
together so that one paraprofessional could support them as they go from class to class. 
Distributing students with increased needs evenly across classrooms is sometimes difficult for 
school districts, as there are not enough financial resources to provide the appropriate supports. 
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The lack of random sampling may have a greater impact on individual teacher’s PVAAS AGI 
results, particularly when dealing with smaller data sets. Research on how students are assigned 
to given teachers and identifying correlations between individual teacher PVAAS AGI scores 
and the percentage of students in a given demographic subgroup, can shed some light on the 
extent to which the lack of random sampling impacts individual teacher PVAAS AGI scores. 
 The literature review surfaced several other issues that were not directly addressed in this 
study, however beg additional research. Research indicates that children’s brains do not develop 
at the same rate nor is that rate linear, which could potentially skew the results derived by a 
model that inherently expects a linear growth rate (UNICEF, n.d.). Similarly, second language 
learners acquire the English language at different rates depending on their age, thereby possibly 
causing a disparity in growth that is not attributable to the teacher’s efficacy (Phillips, 2002). 
Other factors that are not attributable to a teacher’s efficacy, but that were not addressed in this 
research study are the effect of class size, the frequency of support services provided to students, 
and the ratio of support staff to students.  Finally, of greater concern is a contradiction found in 
the descriptions PVAAS and PSSA testing characteristics. While the Data Recognition 
Corporation (DRC), the company that designs the PSSA, warns that scores at the maximum and 
the minimum end of the scale may not be accurate (DRC 2010, p. 232, para. 2) the SAS Institute 
claims that the tests utilized by their model must “…adequately measure the performance of both 
very low and very high achieving students” (Rivers, J.C., Sanders, W.L., Wright, J.T., & White, 
S.P., 2010, p.2). This begs the overarching question of whether it is even possible for the 
calculations produced by PVAAS to be accurate. 
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Summary 
This research study did not conclusively determine that PVAAS AGI scores are 
influenced by the achievement level of students. The results did indicate that the mean gains for 
the 260 middle schools serving grades six through eight, regardless of achievement level, fell 
significantly over a four year period. Since the PVAAS AGI calculation uses normal curve 
equivalent (NCE) scores, a system of scoring that ranks students using equal intervals, to 
determine growth from one year to the next, questions remain regarding how the NCE scores are 
treated and if the method of treating these scores within the PVAAS statistical model forces the 
mean to zero, thereby invalidating the scores. However, if this is the case, these scores may 
demonstrate that students in grades six through eight, who attend schools with different grade 
level models that were not included in this study, produce higher gains, countering the negative 
gains produced in this study. Further research to determine how NCE scores are treated in the 
PVAAS model and how students in particular grade levels perform across all school models in 
Pennsylvania will provide greater context to this result of the study. 
An evaluation of correlations between the four demographic categories reported by the 
Pennsylvania Department of Education for each school and PVAAS AGI scores from two 
consecutive years yielded very weak correlations or no correlation. Therefore, the percentage of 
economically disadvantaged students, special education students, English language learners, and 
minority students did not influence the PVAAS AGI scores in mathematics or English language 
arts for the 260 middle schools serving grades six through eight included in this study. There 
were strong negative correlations between the percentage of economically disadvantaged 
students and PVAAS AGI scores and moderately negative correlations between the percentage 
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of minority students and PVAAS AGI scores. This indicates that the PVAAS AGI model utilized 
for calculating school scores does negate the effects of these demographic variables.  
This analysis also discovered that morale was impacted negatively by PVAAS AGI 
scores in schools that have negative PVAAS AGI scores in mathematics and English language 
arts. It was found that teachers believe their school has made decisions about instructional 
practices implements and scheduling based on PVAAS AGI scores leading to the conclusion that 
schools make important decisions that rely on the validity of PVAAS AGI scores. Teachers also 
indicated that they do not understand how PVAAS AGI is calculated, leading to the conclusion 
that most teachers also do not understand how the PVAAS AGI portion of their annual 
evaluation, which comprises 30% of how their overall score is determined.  
 Finally, the process of this investigation illuminated a couple matters of interest. First, it 
was found that there were multiple discrepancies in the reporting of school grade levels on the 
designated state score reporting website (SAS Institute, 2016). A careful review of how school 
data is collected and reported will help ensure the accuracy of data reporting. Secondly, a 
statement published by the Data Recognition Corporation (DRC), regarding the fact that scores 
at the maximum and minimum ends of the scale may not be accurate (DRC 2010, p. 232, para. 
2), conflicts with a statement published by the SAS Institute reporting that their statistical model 
requires that the testing data utilized in their model must adequately measure students who 
perform at the extreme ends of the scale (Rivers, J.C., Sanders, W.L., Wright, J.T., & White, 
S.P., 2010, p.2). These statements raise questions regarding whether the PVAAS models can 
accurately measure growth when utilizing data from tests developed by the DRC.  
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Appendix B 
Letter to the Superintendent of School District 
Naomi Bowen 
701 Beversrede Trail 
Kennett Square, PA 19348 
610-389-0687 
October 27, 2016 
 
Dear Superintendent, 
I am a doctoral student at Drexel University and writing to request permission to conduct 
research in your school district. The purpose of the research is to develop a greater understanding 
of how the use of the PVAAS Average Growth Index (AGI) in the Classroom Rating Tool 
impacts teacher perceived changes in the school environment. Additionally, the research will 
seek to understand the extent to which teachers understand how their PVAAS AGI is calculated 
and the extent to which they trust the validity of the calculation. The research will involve 
surveying all of the teachers of mathematics and reading at Middle School East and Middle 
School West.  
Participation in the research study will be purely voluntary on the part of the teachers. Teachers 
will be informed of the purpose of the research and their rights in participating or declining 
participation. The survey will then be provided in electronically using Google forms..  
Prior to conducting the research, the survey will need to be piloted among math and reading 
teachers in grades three through five for the purpose of determining if any adjustments need to be 
made to the survey prior to beginning the research. The pilot survey will also be provided 
electronically via Google forms.  
The letter of consent for teachers and survey are attached. Thank you for taking the time to 
review these materials. I look forward to conducting research in  your school district. 
Sincerely, 
 
Naomi Bowen 
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Appendix C 
Pilot Survey Questions 
Part 1: Demographic Information 
Please circle the answer that best describes you. 
1. Years of Teaching Experience:  0-5  6-10  11-15  15+ 
2. Content area for which you are a teacher of record:   Mathematics  ELA 
Circle all that apply:  
3. I have experience teaching students  who are included in the following subgroups for my 
school: 
Special Education  Economically Disadvantaged   Gifted 
4. I have discussed the validity of the PVAAS statistical methodology for measuring teacher 
effectiveness with colleagues. 
True   False 
 
Part Two: PVAAS Questionnaire 
To what extent do you agree or disagree with the following statements? 
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
1 2 3 4 5 
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1. I believe there is a relationship between teacher morale 
and receiving a PVAAS Average Growth Index on the 
Classroom Rating Tool. 
Explain: 
1 2 3 4 5 
2. I believe that teacher morale has become significantly 
more positive as a result of teachers receiving a 
PVAAS Average Growth Index on the Classroom 
Rating Tool. 
Explain: 
1 2 3 4 5 
3. I believe that teacher morale has become significantly 
more negative as a result of teachers receiving a 
PVAAS Average Growth Index on the Classroom 
Rating Tool. 
Explain: 
1 2 3 4 5 
4. I believe that receiving a PVAAS Average Growth 
Index in my Classroom Rating Tool has resulted in a 
change to the instructional practices I am expected to 
use in my classroom. 
Explain: 
1 2 3 4 5 
5. Receiving a PVAAS Average Growth Index in my 
Classroom Rating Tool has resulted in positive changes 
to the instructional practices that I am expected to use 
1 2 3 4 5 
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in my classroom. 
Explain: 
6. Receiving a PVAAS Average Growth Index in my 
Classroom Rating Tool has resulted in negative 
changes to the instructional practices that I am expected 
to use in my classroom. 
Explain: 
 
1 2 3 4 5 
7. Staffing changes have occurred as a result of a PVAAS 
Average Growth Index being calculated for my school 
building. 
Explain: 
1 2 3 4 5 
8. Scheduling changes have occurred as a result of a 
PVAAS Average Growth Index being calculated my 
school building. 
Explain: 
1 2 3 4 5 
9. The amount of support all students receive in 
mathematics and reading has increased as a result of a 
PVAAS Average Growth Index being calculated for 
my building. 
Explain: 
1 2 3 4 5 
10. The amount of support all students receive in 
mathematics and reading has decreased as a result of 
1 2 3 4 5 
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the PVAAS Average Growth Index being calculated for 
my building. 
Explain: 
11. The amount of support struggling students receive in 
mathematics and reading has increased as a result of a 
PVAAS Average Growth Index being calculated for 
my building. 
Explain: 
1 2 3 4 5 
12. The amount of support struggling students receive in 
mathematics and reading has decreased as a result of a 
PVAAS Average Growth Index being calculated for 
my building. 
Explain: 
1 2 3 4 5 
13. I believe that the PVAAS Average Growth Index used 
in my Classroom Rating Tool is a valid measure of my 
effectiveness as a teacher. 
Explain: 
1 2 3 4 5 
14. I believe that the PVAAS Average Growth Index used 
in my Classroom Rating Tool is influenced by factors 
outside of my control. 
Explain: 
1 2 3 4 5 
15. I understand how my PVAAS Average Growth Index is 
calculated. 
1 2 3 4 5 
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16. I understand the statistical algorithm utilized to 
calculate my PVAAS Average Growth Index score. 
1 2 3 4 5 
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Appendix D 
 Survey 
Consent Disclosure 
Drexel University  
Consent to Take Part In a Research Study 
1. Title of research study: Measuring Teacher Effectiveness with the Pennsylvania Value-Added 
Assessment System 
2. Researcher: Dr. Mary Jo Grdina and Naomi Rodriguez Bowen 
3. Why you are being invited to take part in a research study 
We invite you to take part in a research study because you are a teacher of mathematics or 
reading that receives an annual PVAAS AGI score for your content area. 
4. What you should know about a research study 
Someone will explain this research study to you. 
Whether or not you take part is up to you. 
You can choose not to take part. 
You can agree to take part now and change your mind later. 
If you decide to not be a part of this research no one will hold it against you. 
Feel free to ask all the questions you want before you decide. 
5. Who can you talk to about this research study? 
If you have questions, concerns, or complaints, or think the research has hurt you, talk to the 
research team at: Contact Dr. Mary Jo Grdina, mfg29@drexel.edu, 215.895.2594 Naomi 
Rodriguez Bowen, na26@drexel.edu, 610-389-0687 
This research has been reviewed and approved by an Institutional Review Board (IRB). An IRB 
reviews research projects so that steps are taken to protect the rights and welfare of humans 
subjects taking part in the research.  You may talk to them at (215) 762-3944 or email 
HRPP@drexel.edu for any of the following: 
Your questions, concerns, or complaints are not being answered by the research team. 
You cannot reach the research team. 
You want to talk to someone besides the research team. 
You have questions about your rights as a research subject. 
You want to get information or provide input about this research. 
6. Why is this research being done? 
The purpose of the research is to develop a greater understanding of how the use of the PVAAS 
Average Growth Index (AGI) in the Classroom Rating Tool impacts teacher perceived changes 
in the school environment. Additionally, the research will seek to understand the extent to which 
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teachers understand how their PVAAS AGI is calculated and extent to which they trust the 
validity of the calculation. 
7. How long will the research last? 
We expect that you will be in this research study for 3 months. 
8. How many people will be studied? 
We expect about  30 people here will be in this research study out of  30 people in the entire 
study.   
9. What happens if I say yes, I want to be in this research? 
You will receive an electronic version of the survey to your school district email. The survey will 
take approximately fifteen minutes to complete. 
 
10. What are my responsibilities if I take part in this research? 
If you take part in this research, it is very important that you:  
 Follow the investigator’s or researcher’s instructions. 
 Tell the investigator or researcher right away if you have a complication or injury. 
 
11. What happens if I do not want to be in this research? 
You may decide not to take part in the research and it will not be held against you. 
 
12. What happens if I say yes, but I change my mind later? 
If you agree to take part in the research now, you can stop at any time it will not be held against 
you. 
If you stop being in the research, already collected data may not be removed from the study 
database.  
13. Is there any way being in this study could be bad for me? 
There are no risks involved with participating in this study.  
14. Do I have to pay for anything while I am on this study? 
There is no cost to you for participating in this study.  
 
15. Will being in this study help me in any way? 
  
There are no benefits to you from your taking part in this research. We cannot promise any 
benefits to others from your taking part in this research.  
17. What else do I need to know? 
This research study is being done by Drexel University.   
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If you become ill during this study, please contact Naomi Bowen at telephone no. (610)-389-
0687.  If you require immediate medical attention, you should go to the nearest emergency room 
or call 9-1-1.  It is important that you inform all emergency medical staff that you are 
participating in this study. 
  
I have read the consent disclosure and agree to participate in this study    
Part 1: Demographic Information 
Please circle the answer that best describes you. 
1. Years of Teaching Experience:  0-5  6-10  11-15  15+ 
2. Content area for which you are a teacher of record:   Mathematics  ELA 
Circle all that apply:  
3. I have experience teaching students  who are included in the following subgroups for my 
school: 
Special Education  Economically Disadvantaged   Gifted 
4. I have discussed the validity of the PVAAS statistical methodology for measuring teacher 
effectiveness with colleagues. 
True   False 
 
Part Two: PVAAS Questionnaire 
To what extent do you agree or disagree with the following statements? 
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
1 2 3 4 5 
 
1. I believe there is a relationship between teacher 
morale and receiving a PVAAS Average Growth 
Index on the Classroom Rating Tool. 
Explain: 
1 2 3 4 5 
2. I believe that teacher morale has become 
significantly more positive as a result of teachers 
receiving a PVAAS Average Growth Index on the 
Classroom Rating Tool. 
Explain: 
1 2 3 4 5 
3. I believe that teacher morale has become 
significantly more negative as a result of teachers 
receiving a PVAAS Average Growth Index on the 
Classroom Rating Tool. 
Explain: 
1 2 3 4 5 
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4. I believe that receiving a PVAAS Average Growth 
Index in my Classroom Rating Tool has resulted in 
a change to the instructional practices I am 
expected to use in my classroom. 
Explain: 
1 2 3 4 5 
5. Receiving a PVAAS Average Growth Index in my 
Classroom Rating Tool has resulted in positive 
changes to the instructional practices that I am 
expected to use in my classroom. 
Explain: 
1 2 3 4 5 
6. Receiving a PVAAS Average Growth Index in my 
Classroom Rating Tool has resulted in negative 
changes to the instructional practices that I am 
expected to use in my classroom. 
Explain: 
 
1 2 3 4 5 
7. Staffing changes have occurred as a result of a 
PVAAS Average Growth Index being calculated 
for my school building. 
Explain: 
1 2 3 4 5 
8. Scheduling changes have occurred as a result of a 
PVAAS Average Growth Index being calculated 
my school building. 
Explain: 
1 2 3 4 5 
9. The amount of support all students receive in 
mathematics and reading has increased as a result 
of a PVAAS Average Growth Index being 
calculated for my building. 
Explain: 
1 2 3 4 5 
10. The amount of support all students receive in 
mathematics and reading has decreased as a result 
of the PVAAS Average Growth Index being 
calculated for my building. 
Explain: 
1 2 3 4 5 
11. The amount of support struggling students receive 
in mathematics and reading has increased as a result 
of a PVAAS Average Growth Index being 
calculated for my building. 
Explain: 
1 2 3 4 5 
12. The amount of support struggling students receive 
in mathematics and reading has decreased as a 
result of a PVAAS Average Growth Index being 
calculated for my building. 
Explain: 
1 2 3 4 5 
13. I believe that the PVAAS Average Growth Index 
used in my Classroom Rating Tool is a valid 
1 2 3 4 5 
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measure of my effectiveness as a teacher. 
Explain: 
14. I believe that the PVAAS Average Growth Index 
used in my Classroom Rating Tool is influenced by 
factors outside of my control. 
Explain: 
1 2 3 4 5 
15. I understand how my PVAAS Average Growth 
Index is calculated. 
1 2 3 4 5 
16. I understand the statistical algorithm utilized to 
calculate my PVAAS Average Growth Index score. 
1 2 3 4 5 
 
 
 
 
 
 
 
 
 
 
